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SECTION 1

PURPOSE AND TEST PROCEDURE

1.1 PURPOSE

This dynamic sled testing is part of the FY’ 02 New Car Assessment Program (NCAP)
sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract Number
DTNH22-01-D-32005. The purpose of this test is to obtain child seat research data for frontal dynamic
testing.

1.2 TEST PROCEDURE
This frontal dynamic sled test was conducted in accordance with the child restraint test
procedure provided by the Office of Crashworthiness Standards (OCS), New Car Assessment Program

(NCAP).

The test was conducted at Veridian Engineering on April 29, 2002 at a speed of 47.8 kph (29.7
mph). The FMVSS No. 213 sled pulse was used as a crash pulse. The requirements specified in the
FMVSS No. 213 were also followed.

The bench seat contained two anthropomorphic test devices (ATD’s). Two (2) CRABI 12
month old size ATD’s, Serial Number 22 (P3) and 17 (P4), were instrumented with head, chest, and
pelvic tri-axial accelerometers, and upper and lower neck load cells. The child ATD’s were positioned
according to the child seat manufacturer’s instructions. The data was digitally sampled at 20,000
samples per second and processed per Section IP11 of the Laboratory Test Procedure.

1.3 POST-TEST COMMENTS
None



SECTION 2

CHILD RESTRAINT INFORMATION

Test No.: 22464S

Test Date: April 29, 2002

P3 Seating Position

Child Restraint Type

(forward-facing, rearward facing, booster)

Rearward facing, Reclined, infant

LATCH or NON-LATCH Non-latch
Child Restraint Manufacturer Century
Child Restraint Model Vante V
Model Number 41421INC
Date of Manufacture 1/14/2002
Child Restraint Height Limits (mm) 736.6 or less
Child Restraint Weight Limits (kg) Infant — 10
Weight of Child Restraint (kg) 6.2
Tether Location Upper




SECTION 3

POST-TEST OBSERVATIONS

Test No.: 22464S

Test Date:

P3 Seating Position

April 29, 2002

Child Seat Century Vante V

Belt Fraying None
Stress Marks None
Cracks None
Buckle Stress None
Latch Hooks None
Seat Back Rotation Angle 65"

Velocity 29.7 mph, 47.8 kph
Acceleration (G’s) 24.0




SECTION 4

CRABI 12 MONTH OLD ATD INJURY CRITERIA AND SENSOR DATA

Test No.: 22464S

P3 Seatin

g Position

Test Date: April 29, 2002

HEAD PRIMARY PEAK ACCELERATIONS

Location AXis Units P3 (South) Rear Passenger
Max Time Min Time
Head CG X G's 52.6 76.9 -10.8 206.6
Head CG Y G's 6.0 81.4 -1.7 206.6
Head CG Z G's 41.1 41.6 -21.2 85.9
Head CG Resultant N/A G’s 53.5 77.8
CHEST PRIMARY PEAK ACCELERATIONS
Location Axis Units P3 (South) Rear Passenger
Max Time Min Time
Chest CG X G's 40.7 76.7 -13.2 167.4
Chest CG Y G's 4.3 57.8 -2.2 85.4
Chest CG Z G's 34.3 40.8 -8.8 87.2
Chest CG Resultant N/A G’s 45.1 41.0
SEAT BELT SENSOR PEAK VALUES
Location Axis Units P3 (South) Rear Passenger
Max Time Min Time
Tether Belt N/A Newtons
HEAD INJURY CRITERIA (HIC)
Location P3 (South) Rear Passenger
HIC Avg. G's T T
Head CG Primary (36 msec) 489 45.0 53.0 89.0
Head CG Primary (15 msec) 253 49.1 72.7 87.7
CHEST CLIP (3 MSEC)
Location P3 (South) Rear Passenger
Clip T T
Chest CG Primary 42.5 39.7 42.7

+Y
LATERAL

+X

FORWARD

+Z

VERTICAL




CRABI 12 MONTH OLD ATD INJURY CRITERIA AND SENSOR DATA...(continued)

Test No.: 22464S

Test Date: April 29, 2002

P3 Seating Position

PELVIC PEAK ACCELERATIONS

Location Axis Units P3 (South) Rear Passenger
Max Time Min Time
Pelvis X G’s 37.3 42.2 -9.3 156.7
Pelvis Y G’s 3.6 166.9 -4.8 56.5
Pelvis Z G’s 48.0 41.2 -3.6 164.2
UPPER NECK PEAK FORCES AND MOMENTS
Location Axis Units P3 (South) Rear Passenger
Max Time Min Time
Neck Force X Newtons 250.7 82.5 -177.7 214.3
Neck Force Y Newtons 62.9 91.2 -27.6 198.8
Neck Force Z Newtons 1116.3 54.8 -260.7 85.2
Neck Moment X Nm 0.9 125.6 -3.0 89.8
Neck Moment Y Nm 18.7 83.0 -6.7 45.0
Neck Moment Z Nm 1.1 91.5 -0.4 146.1
LOWER NECK PEAK FORCES AND MOMENTS
Location AXis Units P3 (South) Rear Passenger
Max Time Min Time
Neck Force X Newtons 405.4 81.8 -207.2 177.8
Neck Force Y Newtons 73.5 68.9 -9.3 196.7
Neck Force Z Newtons 1252.9 55.4 -200.3 85.7
Neck Moment X Nm 3.8 77.7 -1.8 182.8
Neck Moment Y Nm 21.1 206.8 -13.1 82.5
Neck Moment Z Nm 0.8 67.2 0.0 17.7
LUMBAR PEAK FORCES AND MOMENTS
Location AXis Units P3 (South) Rear Passenger
Max Time Min Time
Lumbar Force X Newtons 53.5 218.4 -86.4 76.6
Lumbar Force Y Newtons 24.3 41.9 -23.7 216.8
Lumbar Force Z Newtons 480.1 77.8 -327.5 227.0
Lumbar Moment X Nm 0.7 137.0 -1.7 155.3
Lumbar Moment Y Nm 4.1 177.9 0.0 19.2
Lumbar Moment Z Nm 1.0 91.3 -0.2 156.8
CHEST PEAK DISPLACEMENTS
Location AXis Units P3 (South) Rear Passenger
Max Time Min Time
Chest CG X mm

+Y
LATERAL +X
FORWARD
+Z
VERTICAL




SECTION 5

CHILD RESTRAINT INFORMATION

Test No.: 22464N

Test Date: April 29, 2002

P4 Seating Position

Child Restraint Type

(forward-facing, rearward facing, booster)

Rearward facing, Reclined, Infant

LATCH or NON-LATCH Non-latch
Child Restraint Manufacturer Graco
Child Restraint Model Snugride
Model Number 8472BRN
Date of Manufacture 12/10/01
Child Restraint Height Limits (mm) 660.4 or less
Child Restraint Weight Limits (kg) 9 or less
Weight of Child Restraint (kg) 5.3
Tether Location Upper




SECTION 6

POST-TEST OBSERVATIONS

Test No.: 22464N

Test Date:

P4 Seating Position

April 29, 2002

Child Seat Graco Snugride

Belt Fraying None
Stress Marks None
Cracks None
Buckle Stress None
Latch Hooks None
Seat Back Rotation Angle 63"

Velocity 29.7 mph, 47.8 kph
Acceleration (G’s) 24.0




SECTION 7

CRABI 12 MONTH OLD ATD INJURY CRITERIA AND SENSOR DATA

Test No.: 22464N

P4 Seatin

g Position

Test Date: April 29, 2002

HEAD PRIMARY PEAK ACCELERATIONS

Location AXis Units P4 (North) Rear Passenger
Max Time Min Time
Head CG X G's 52.1 83.3 -5.3 249.2
Head CG Y G's 6.7 97.1 -3.4 74.3
Head CG Z G's 42.2 50.7 -18.6 84.9
Head CG Resultant N/A G’s 55.0 83.3
CHEST PRIMARY PEAK ACCELERATIONS
Location Axis Units P4 (North) Rear Passenger
Max Time Min Time
Chest CG X G's 35.8 79.9 -11.7 187.2
Chest CG Y G's 6.1 84.1 -3.7 100.5
Chest CG Z G's 35.1 51.1 -20.2 76.9
Chest CG Resultant N/A G’s 40.9 77.4
SEAT BELT SENSOR PEAK VALUES
Location Axis Units P4 (North) Rear Passenger
Max Time Min Time
Tether Belt N/A Newtons
HEAD INJURY CRITERIA (HIC)
Location P4 (North) Rear Passenger
HIC Avg. G's T T
Head CG Primary (36 msec) 383 40.8 53.6 89.6
Head CG Primary (15 msec) 271 50.4 74.8 89.8
CHEST CLIP (3 MSEC)
Location P4 (North) Rear Passenger
Clip T T
Chest CG Primary 40.0 37.8 40.8

+Y
LATERAL

+X

FORWARD

+Z

VERTICAL




CRABI 12 MONTH OLD ATD INJURY CRITERIA AND SENSOR DATA...(continued)

Test No.: 22464N

P4 Seating Position

Test Date:  April 29, 2002

PELVIC PEAK ACCELERATIONS

Location Axis Units P4 (North) Rear Passenger
Max Time Min Time
Pelvis X G’s 28.7 50.0 -13.2 179.4
Pelvis Y G’s 9.8 102.3 -7.6 83.4
Pelvis Z G’s 40.1 47.4 -9.7 195.2
UPPER NECK PEAK FORCES AND MOMENTS
Location Axis Units P4 (North) Rear Passenger
Max Time Min Time
Neck Force X Newtons 209.0 84.3 -276.2 54.6
Neck Force Y Newtons 54.7 92.5 -27.1 69.4
Neck Force Z Newtons 1164.5 52.2 -265.4 86.9
Neck Moment X Nm 2.5 104.4 -1.2 135.4
Neck Moment Y Nm 17.8 85.4 -8.4 54.7
Neck Moment Z Nm 1.7 132.1 -1.2 246.1
LOWER NECK PEAK FORCES AND MOMENTS
Location AXis Units P4 (North) Rear Passenger
Max Time Min Time
Neck Force X Newtons 382.9 85.2 -112.7 109.6
Neck Force Y Newtons 41.3 95.2 -46.4 69.3
Neck Force Z Newtons 1360.5 51.8 -185.9 86.5
Neck Moment X Nm 4.3 96.0 -1.4 70.3
Neck Moment Y Nm 13.7 250.0 -13.3 85.7
Neck Moment Z Nm 1.4 118.0 -0.2 76.4
LUMBAR PEAK FORCES AND MOMENTS
Location AXis Units P4 (North) Rear Passenger
Max Time Min Time
Lumbar Force X Newtons 64.8 141.3 -471.6 93.4
Lumbar Force Y Newtons 51.2 94.0 -25.9 110.8
Lumbar Force Z Newtons 207.1 167.6 -522.3 102.0
Lumbar Moment X Nm 4.0 94.1 -2.3 65.1
Lumbar Moment Y Nm 23.1 94.9 -2.2 41.6
Lumbar Moment Z Nm 2.1 83.4 -1.0 118.4
CHEST PEAK DISPLACEMENTS
Location AXis Units P4 (North) Rear Passenger
Max Time Min Time
Chest CG X mm

+Y
LATERAL

X
FORWARD
+Z

VERTICAL




SECTION 8

SLED TEST SET-UP

Test No.: 22464 Test Date: April 29, 2002

An FMVSS 213 test bench was fixtured on the sled in order to simulate a frontal impact. Two
child seats were placed on the bench and fastened in a manner suggested in the owner’s manual of the
child seat. Stadia poles were set up to measure dummy head and knee excursions.

Pre-test Infant and Car Seat Positions

10



SECTION 9

CAMERA LOCATION

Test No.: 22464 Test Date: April 29, 2002

There were two cameras mounted onto the sled carriage for views of the left and right side of
each child seat. All measurements are in millimeters.

Double Seats

Micdlie of dumimy's head

Knee target

Film [ one
south
Carmera 1666 9 721.4 and 812.8 " 4088 Naorth
17780 paosl 1730.0 Cdamerd
< i I
201746 1993.5

11



SECTION 10

PHOTOGRAPHS
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Photo 11 — Post-Test Front View of P3 Child Seat
Photo 12 — Post-Test Rear View of P3 Child Seat
Photo 13 — Post-Test Left View of P3 Child Seat
Photo 14 — Post-Test Right View of P3 Child Seat
Photo 15 — Post-Test Front View of P4 Child Seat
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Run #22464 Photo 1 - Pre-Test Front View
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Run #22464 Photo 2 - Post-Test Front View
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Run #22464 Photo 3 - Pre-Test Rear View
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Run #22464 Photo 4 - Post-Test Rear View
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Run #22464 Photo 5 - Pre-Test Left Side View
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Photo 6 - Post-Test Left Side View
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Run #22464  Photo 7 - Pre-Test Right Side View
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Run #22464  Photo 8 - Post-Test Right Side View
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Run #22464 Photo 9 - Pre-Test Fixture
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Run #22464 Photo 10 - Post-Test Fixture
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Run #22464 Photo 12 - Post-Test Rear View of Child Seat - P3
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Run #22464 Photo 13 - Post-Test Left View of Child Seat - P3
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Run #22464 Photo 15 - Post-Test Front View of Child Seat - P4
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Run #22464 Photo 16 - Post-Test Rear View of Child Seat - P4
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Run #22464 Photo 17 - Post-Test Left View of Child Seat - P4
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Run #22464  Photo 18 - Post-Test Right View of Child Seat - P4
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SECTION 11

DATA PLOTS
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April 29, 2002

Sled Test Run 22464
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FACI LI TY: HYGE SLED
TEST#: 22424
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FACI LI TY: HYGE SLED DATE: April 29, 2002
TEST#: 22424
TITLE: Sled Test Run 22464 Version 3.10 / 32 dev

93 P3 Lumbar M Resul t ant N-m 4.1 177.9 0.0 -38.5 CFC_1000
94 P3 Pelvic X g 37.3 42.2 -9.3 156. 7 CFC_1000
95 P3 Pelvic y g 3.6 166. 9 -4.8 56. 5 CFC_1000
96 P3 Pelvic z g 48.0 41.1 -3.6 164.2 CFC_1000
97 P3 Pelvic Resultant g 59.9 41.5 0.0 -27.3 CFC_1000
98 P3 Head Red z g 46. 3 40.9 -18.6 87.3 CFC_1000
99 P3 Upper Neck Mdcy N-m 17.3 83.2 -5.7 45. 0 CFC_600
102 P4 Head x g 52.1 83.3 -5.3 249.2 CFC_1000
103 P4 Head y g 6.7 97.2 -3.4 74.3 CFC_1000
104 P4 Head z g 42.2 50. 6 -18.6 84.9 CFC_1000
105 P4 Head Resul t ant g 55.0 83.3 0.0 -36.5 CFC_1000
106 P4 Upper Neck Fx N 209.0 84.3 -276. 2 54. 6 CFC_1000
107 P4 Upper Neck Fy N 54.7 92.5 -27.1 69. 4 CFC_1000
108 P4 Upper Neck Fz N 1164.5 52.3 -265. 4 86.9 CFC_1000
109 P4 Upper Neck F Resultant N 1193.0 52.3 0.0 -22.8 CFC_1000
110 P4 Upper Neck M N-m 2.5 104.4 -1.2 135.4 CFC_600
111 P4 Upper Neck MWy N-m 17.8 85.3 -8.4 54.7 CFC_600
112 P4 Upper Neck Mz N-m 1.7 132.1 -1.2 246. 2 CFC_600
113 P4 Upper Neck M Resultant N- m 17.8 85.3 0.0 -31. 4 CFC_600
114 P4 Lower Neck Fx N 382.9 85.3 -112. 7 109.5 CFC_1000
115 P4 Lower Neck Fy N 41.3 95.3 -46. 4 69. 3 CFC_1000
116 P4 Lower Neck Fz N 1360.5 51.9 -185.9 86.5 CFC_1000
117 P4 Lower Neck F Resultant N 1360. 6 51.9 0.0 -49.1 CFC_1000
118 P4 Lower Neck M N-m 4.3 96.0 -1.4 70.3 CFC_600
119 P4 Lower Neck MWy N-m 13.7 250.0 -13.3 85.7 CFC_600
120 P4 Lower Neck Mz N-m 1.4 118.0 -0.2 76.5 CFC_600
121 P4 Lower Neck M Resultant N- m 13. 7 250.0 0.0 -35.6 CFC_600
122 P4 Chest x g 35.8 79.9 -11.7 187.2 CFC_180
123 P4 Chest y g 6.1 84.0 -3.7 100.5 CFC_180
124 P4 Chest z g 35.1 51.1 -20.2 76.9 CFC_180
125 P4 Chest Resultant g 40.9 77.5 0.0 -37.2 CFC_180
126 P4 Lunbar Fx N 64.8 141.3 -471.6 93.4 CFC_1000
127 P4 Lunbar Fy N 51.2 94.0 -25.9 110.8 CFC_1000
128 P4 Lunbar Fz N 207.1 167.6 -522.3 102.0 CFC_1000
129 P4 Lunbar F Resultant N 665. 6 94.5 0.0 -22.7 CFC_1000
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FACI LI TY: HYGE SLED DATE: April 29, 2002
TEST#: 22424
TITLE: Sled Test Run 22464 Version 3.10 / 32 dev

130 P4 Lunbar Mk N-m 4.0 94. 1 2.3 65. 0 CFC_1000
131 P4 Lunbar My N-m 23.1 94.9 -2.2  41.6 CFC_1000
132 P4 Lunbar M N-m 2.1 83.4 -1.0 118.4 CFC_1000
133 P4 Lunbar M Resul tant N-m 23.5 94. 4 0.0 -27.9 CFC_1000
134 P4 Pel vic x g 28.7 50. 0 -13.2  179.4 CFC_1000
135 P4 Pelvic vy g 9.8 102.3 -7.6 83. 3 CFC_1000
136 P4 Pelvic z g 40.1  47.4 -9.7 195.2 CFC_1000
137 P4 Pel vic Resul tant g 47. 4 50. 7 0.0 -27.6 CFC_1000
138 P4 Head Red z g 40.6 38.2 -26.0 78.8 CFC_1000
139 P4 Upper Neck Mocy N-m 16. 6 85. 3 -6.8 54.8 CFC_600
142 P3 Head x g 52.3 77.5 -10.2  207.1 CFC_60
143 P3 Head x Vel ocity kph 60.7 108.6 -0.0 -39.4 CFC_180
144 P3 Head y g 5.6 81.4 -1.3  206.6 CFC_60
145 P3 Head y Vel ocity kph 5.9 145.9 -0.4 54. 3 CFC_180
146 P3 Head z g 40.0  41.5 -20.7 85. 8 CFC_60
147 P3 Head z Vel ocity kph 68.9  250.0 -0.0 -14.6 CFC_180
148 P3 Head Red z g 45.9  40.4 -17.7 86.9 CFC_60
149 P3 Head Red z Vel ocity kph 68.8 250.0 -0.0 -15.7 CFC_180
150 P3 Chest x g 40.5 77.0 -12.9  167.4 CFC_60
151 P3 Chest x Vel ocity kph 60.4  115.2 -0.0 -16.5 CFC_180
152 P3 Chest y g 4.1 58. 1 -1.8 84.8 CFC_60
153 P3 Chest y Vel ocity kph 4.0 242.0 -0.0 -18.1 CFC_180
154 P3 Chest z g 34.3  40.6 -8.1 87.0 CFC_60
155 P3 Chest z Vel ocity kph 48.2  250.0 -0.0 -15.3 CFC_180
156 P4 Chest x g 35. 6 79.1 -11.4  187.3 CFC_60
157 P4 Chest x Vel ocity kph 57.4  155.9 -0.0 -20.2 CFC_180
158 P4 Chest y g 5.8 84.2 -3.3  100.7 CFC_60
159 P4 Chest y Vel ocity kph 2.6 250.0 -0.3 59. 3 CFC_180
160 P4 Chest z g 34.9 50. 9 -19.3 77.3 CFC_60
161 P4 Chest z Vel ocity kph 38.8 71.2 -0.0 -16.8 CFC_180
162 P3 Pel vic x g 34.6  42.3 -9.1 156.6 CFC_60
163 P3 Pelvic x Vel ocity kph 36.7 134.8 -0.0 -14.6 CFC_180
164 P3 Pelvic vy g 3.4 168.2 -3.5 56. 7 CFC_60
165 P3 Pelvic y Vel ocity kph 1.5 53.9 -3.1  139.3 CFC_180
166 P3 Pelvic z g 46.7  40.7 -3.1  157.4 CFC_60
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FACI LI TY: HYGE SLED DATE: April 29, 2002
TEST#: 22424
TITLE: Sled Test Run 22464 Version 3.10 / 32 dev

167 P3 Pelvic z Vel ocity kph 51.3  214.4 -0.0 -16.3 CFC_180
168 P4 Head x g 51.5 83.5 -5.3  250.0 CFC_60
169 P4 Head x Vel ocity kph 57.8 103.8 -0.0 -11.4 CFC_180
170 P4 Head y g 6.0 96. 8 -3.3 73.8 CFC_60
171 P4 Head y Vel ocity kph 0.6 120.3 -2.8 82.5 CFC_180
172 P4 Head z g 41.9 51.4 -18.3 85. 8 CFC_60
173 P4 Head z Vel ocity kph 53.1  250.0 -0.0 -13.2 CFC_180
174 P4 Head Red z g 39.2 38.6 -25.5 77.8 CFC_60
175 P4 Head Red z Vel ocity kph 49.8  250.0 -0.0 -15.5 CFC_180
176 P4 Chest x g 35. 6 79.1 -11.4  187.3 CFC_60
177 P4 Chest x Vel ocity kph 57.4  155.9 -0.0 -20.2 CFC_180
178 P4 Chest y g 5.8 84.2 -3.3  100.7 CFC_60
179 P4 Chest y Vel ocity kph 2.6 250.0 -0.3 59. 3 CFC_180
180 P4 Chest z g 34.9 50. 9 -19.3 77.3 CFC_60
181 P4 Chest z Vel ocity kph 38.8 71.2 -0.0 -16.8 CFC_180
182 P4 Pel vic x g 28. 2 50. 6 -11.6  179.0 CFC_60
183 P4 Pelvic x Vel ocity kph 39.8 146.8 -0.0 -19.1 CFC_180
184 P4 Pelvic vy g 5.7 102.3 -5.1  207.2 CFC_60
185 P4 Pelvic y Vel ocity kph 2.3 120.0 -0.7  45.3 CFC_180
186 P4 Pelvic z g 39.4  43.1 -9.2  194.8 CFC_60
187 P4 Pelvic z Vel ocity kph 53.7 167.9 -0.0 -18.1 CFC_180
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FACI LI TY: HYGE SLED DATE: April 29, 2002
TEST#:. 22464

TITLE: Sled Test Run 22464

Version 5.00

P3 HI C(FULL): 625.9
t1l: 36.3 nsec
t2: 95.0 nmsec
Duration: 58.7 nsec
Aver age Acceleration: 40.8 g

I nput channels: P3 Head x (2) CFC_1000

P3 Head y (3) CFC_1000

P3 Head z (4) CFC_1000

P3 UP NECK Fx: Max: 250.7 N 82.5 nsec
M n: -177.7 N 214.3 mnsec

I nput channel: P3 Upper Neck Fx (6) CFC_1000

P3 UP NECK Fz: Max: 1116.3 N 54.9 nsec
M n: -260.7 N 85.2 nsec
I nput channel: P3 Upper Neck Fz (8) CFC_1000

P3 UP NECK Mocy (1YO Infant OOP)
Max: 17.3 N-m 83.2 nsec
M n: -5.7 Nm 45.0 nsec
I nput channel s: P3 Upper Neck Fx (6) CFC_600
P3 Upper Neck My (10) CFC_600
Docy: 0.0058

P3 UP NECK Nij (1YO Infant OOP)
Ntf: 0.52 Nij 66.8 nsec Cvt: 1460 Cvf: 43
Nte: 1.00 Nij 43.0 nsec Cvt: 1460 CVe: 17
Ncf: 0.57 Nij 84.6 nsec CVvc: 1460 Cvf: 43
Nce: 0.00 Nij -50.0 nsec Cvc: 1460 CVe: 17
I nput channel s: P3 Upper Neck Fz (8) CFC_600
P3 Upper Neck Mocy [N-m CFC_600] (121)
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FACI LI TY: HYCGE SLED DATE: Apri

TEST#: 22464
TI TLE: Sled Test Run 22464
Ver si on 5.00

P3 CLIP(3 nms): 42.5 g
tl: 39.7 nsec
t2: 42.7 nsec
Duration: 3.0 nsec
P3 CSl: 444.6
I nput channels: P3 Chest x (18) CFC_180
P3 Chest y (19) CFC_180
P3 Chest z (20) CFC_180

P3 HI C(36 ns): 488.8

t1l: 53.0 nmsec

t2: 89.0 nsec

Duration: 36.0 nsec

Average Acceleration: 45.0 g

I nput channels: P3 Head x (2) CFC_1000
P3 Head y (3) CFC_1000
P3 Head z (4) CFC_1000

P3 HI C(15 ns): 253.4

tl: 72.7 msec

t2: 87.7 msec

Duration: 15.0 nsec

Average Acceleration: 49.1 g

I nput channels: P3 Head x (2) CFC_1000
P3 Head y (3) CFC_1000
P3 Head z (4) CFC_1000
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FACI LI TY: HYGE SLED DATE: April 29, 2002
TEST#:. 22464

TITLE: Sled Test Run 22464

Version 5.00

P4 HI C(FULL): 572.8

t1l: 34.8 nsec

t2: 94.5 msec

Duration: 59.8 nsec

Average Acceleration: 39.1 g

I nput channels: P4 Head (30) CFC_1000
P4 Head (31) CrFC_1000
P4 Head (32) CrFC_1000

N < X

P4 UP NECK Fx: Max: 209.0 N 84.3 nsec
M n: -276.2 N 54.6 nsec
I nput channel: P4 Upper Neck Fx (34) CFC_1000

P4 UP NECK Fz: Max: 1164.5 N 52.3 nsec
M n: -265.4 N 86.9 nsec
I nput channel: P4 Upper Neck Fz (36) CFC_1000

P4 UP NECK Mocy (1YO Infant OOP)
Max: 16.6 N-m 85.3 nsec
M n: -6.8 NNm 54.8 nsec
I nput channels: P4 Upper Neck Fx (34) CFC_600
P4 Upper Neck My (38) CFC_600
Docy: 0.0058

P4 UP NECK Nij (1YO Infant OOP)
Ntf: 0.28 Nij 67.8 nsec Cvt: 1460 Cvf: 43
Nte: 1.17 Nij 53.6 nsec Cvt: 1460 CVe: 17
Ncf: 0.56 Nij 86.2 nsec CVvc: 1460 Cvf: 43
Nce: 0.05 Nij 191.1 nsec Cvc: 1460 CVe: 17
I nput channels: P4 Upper Neck Fz (36) CFC_600
P4 Upper Neck Mocy [N-m CFC_600] (127)

40


Cathy 
40


FACI LI TY: HYGE SLED

TEST#:. 22464

TITLE: Sled Test Run 22464
Version 5.00

P4 CLIP(3 nms): 40.0 g
tl: 37.8 nsec
t2: 40.8 nsec
Duration: 3.0 nsec
P4 CSl: 432.3

I nput channels: P4 Chest x (46) CFC_180
P4 Chest y (47) CFC_180
P4 Chest z (48) CFC_180

P4 HI C(36 ns): 382.9

t1l: 53.6 nsec

t2: 89.6 nsec

Duration: 36.0 nsec

Aver age Acceleration: 40.8 g

I nput channels: P4 Head x (30)
P4 Head y (31)
P4 Head z (32)

P4 HI C(15 ns): 270.8

t1l: 74.8 msec

t2: 89.8 nsec

Duration: 15.0 nsec

Average Acceleration: 50.4 g

I nput channels: P4 Head x (30)
P4 Head y (31)
P4 Head z (32)

CFC_1000
CFC_1000
CFC_1000

CFC_1000
CFC_1000
CFC_1000

DATE: Apri
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Min:
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Version 3.10/ 32 dev - April 29, 2002
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Sed Accderation

Max: 26.9[g] at 0.016 [5]

Sled Test Run 22464
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Sled Test Run 22464
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P3 Upper Neck Fz
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Max: 1116.3[N] at 0.055[g]

-27.6[N] at 0.199 [g]

Min:

P3 Upper Neck Fy

Max: 62.9[N] at 0.091[s]

Sled Test Run 22464
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Sled Test Run 22464

P3 Lower Neck Fx
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0.1
Time[9]
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Sled Test Run 22464
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Sled Test Run 22464
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Sled Test Run 22464
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Sled Test Run 22464
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Sled Test Run 22464
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Sled Test Run 22464
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Sled Test Run 22464
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Sled Test Run 22464
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Sled Test Run 22464
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P3 Pelvic x Veocity
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P3 Pelvic z Velocity
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-0.0 [kph] at -0.016 [g]

Min:

60
504 — — —

-10

-3.1[g] at 0.157[g]
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P4 Pelvic x Velocity
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ROBERT A. DENTON, INC.

2967 Waterview Dr., Rochester Hills, M| 48309-4600

www radenton.com

Calibration Report .
Uni-Directional Calibration

Autgerited Load Cel | Calibration Sy stam
Copynght (et [ 987-200 Sobet A Denton, Inc:

Tel (248) 852-5100 = Fax (248) 852-6060 + email infoi@radenton.com

Calibration No. C2624000 Date Jan7,2002 Due Jan7, 2003
Model No. IF-254 Serial No. 128
Technician J. Kovalchuk Temp (C)/ Hum. (%) 215 | 235
Customer VRTC Last Calibrated Jan 7, 2002
Description Infant Neck Customer Tag Number NIA
Voltage Calibration
Bridge Capacity Zero Offset  Nonlinearity Hysteresis Output @ Capacity 2 Change
N 200.0 Ibf 0.0027 myiv D.0B%FS 0.14 %% FS -0, 9660 myvY 0.00 % FS
=X 200.0 Ibf 0.0002 mwiv D.06 % FS 013 % F3 0.9819 mV/V 0.00 % FS
~ FZ 500.0 Ibf -0.0384 MV 0.02%FS 0.03 % FS -0.7631 mVIV 0.00 % FS
= MX 500.0 in-Ibf 0.0308 mWiv 0.09 % FS 0.63 % FS -1.3448 mvV 0.00 % FS
~ MY 500.0 in-Ibf -0.0214 mynv 017 % FS 0.78 % FS 1.3175 mv 0.00 % FS
MZ 300.0 in-lbf 0.0182 mviv D1B%FS 0.26 % FS 1.4485 mvv 000 % F5
Shunt
Bridge Shunt Value Eguivalent Load Bridge Resistance (nom|
Fx 120.0 K Ohms -153.2 |bf 350.0 Ohms
FY 120.0 K Ohms 154 1 |bf 380.0 Ohms
FZ 300.0 K Ohms -383.4 |bf 700.0 Ohms
M 0.0 K Ohms -412.3 in-Ibf 350.0 Ohms
MY B0O.0 K Ohms 4209 in-bf 350.0 Ohms
MZ 160.0 K Ohms 227.2 in-lbf 700.0 Ohms
NOTE: Positive shunt is between +Exc_+Sig Megative shunt is between -Exc_+Sig
Wire Color Codes
FX-MX FY-MY FZ-MZ
Brown # Exc. Red Stripe + Exc. Green + Exc
Red + Sig. Black + Sig. Blue + Sig.
Orange - Exc. White - Exc. Violet -Exc.
Yellow - Sig, Black Stripe - Sig. Grey - Sig.
Reference Load Cell
Manufacturer Model No. No. Calibration Due Date
Revere 363-B10-500-20P1 HBOT172L Jul 24, 2002
Calibrated by I o<
e
File UCALRPT FAC f"’,f-fr Robert A, Denton, Inc. Authorized Representative 0107102 08:48:33

-
o
L

Page
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Creating the Standard in Safety Measurement Since 1974
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CALIBRATION REPORT
3& E Uni-Directional Calibration 3& E

Loading Sequence Summary

3[ Automated Load Cell Calibration System g
Copyright (¢)1987-2000 Robert A. Denton, Inc.

Calibration Number C2624000 This Calibration 08:36:53 Jan 7, 2002

Model Number IF-954 Calibration Due Jan 7, 2003

Serial Number 128 Last Calibrated Jan 7, 2002

Description Infant Neck Temp (C)/ Hum. (%) 215 [ 235

Customer VRTC Customer Tag Number N/A

Loading Sequence

Axis FS Load FS Output Sensitivity Nonlinearity Hysteresis Moment

EU mV/V mV/V/IEU %FS %FS Arm EU
FX 200.0 Ibf -0.9660  -0.0048300 0.08 0.14 0.00
FY 200.0 Ibf 0.9619 0.0048093 0.06 0.13 0.00
FZ 500.0 |bf -0.7631  -0.0015262 0.02 0.03 0.00
MX 500.0 in-lbf -1.3446  -0.0026893 0.09 0.63 1.00
MY 500.0 in-lbf 1.3175 0.0026350 0.17 0.78 1.00

MZ 300.0 in-Ibf 1.4495 0.0048318 0.18 0.26 1.50

Bridge Unbalance

FX Axis 0.0027 mV/V
FY Axis 0.0002 mV/V
FZ Axis  -0.0384 mV/V
MX Axis 0.0306 mV/V
MY Axis  -0.0214 mV/V
MZ Axis -0.0182 mV/V

Linearization

Force( FX ) = 01+ -207.0 * OQutput (MV/V)
Force ( FY ) = 0.1 + 2078 * Output (mV/V)
Force ( FZ ) = 0.1 + -655.1  * Output (MV/V)
Force ( MX ) = 0.2 + -371.8  * Output (mV/NV)
Force ( MYy ) = 0.3 + 379.7 * Output (mV/V)
Force ( MZ ) = 03 + 206.8 * OQutput (mV/V)
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3

Calibration Number

Model Number

CALIBRATION REPORT

Uni-Directional Calibration
Crosstalk Summary

Automated Load Cell Calibration System

Serial Number
Description
Customer
Bridge
Applied Load
FX 200.0 Ibf
FY 200.0 Ibf
FZ 500.0 Ibf
MX 500.0 in-lbf
MY 500.0 in-Ibf
MZ 300.0 in-Ibf
Bridge
Applied Load
FX 200.0 Ibf
EY: 200.0 Ibf
FZ 500.0 Ibf
MX 500.0 in-Ibf
MY 500.0 in-Ibf
MZ 300.0 in-Ibf

* Percentage crosstalk for force channels applying moments are corrected for the applied force. _

File UXTALKFPC

Techrician

J. Kovalchuk

Copyright (c)1987-2000 Robert A. Denton. Inc.

R B
3

C2624000 This Calibratiom 08:36:53 Jan 7, 2002
IF-954 Calibration Due Jan 7, 2003
128 Last Calibrated Jan 7, 2002
Infant Neck Temp (C) / Hum. (%) 2%8 | 235
VRTC Customer Tag Number N/A
Raw Crosstalk Data (mV/V)
FX FY FZ MX MY MZ
200.0 200.0 500.0 500.0 500.0 300.0
lbf Ibf lof in-lbf in-lbf in-lbf
-0.9660 0.0046 0.0050 0.0040 -0.0090 -0.0107
0.0055 0.9619 0.0025 -0.0167 0.0011 -0.0131
0.0003 0.0011 -0.7631 0.0094 -0.0057 0.0046
0.0047 0.0087 -0.7561 -1.3446 0.0033 0.0158
0.0081 0.0008 -0.7649 0.0141 1.3175 0.0125
0.0155 0.9678 0.0205 -0.0080 -0.0039 1.4495
% FS Crosstalk *
FX FY FZ MX MY MZ
200.0 200.0 500.0 500.0 500.0 300.0
Ib Iof Iof in-Ibf in-Ibf in-Ibf
0.00% 0.48% -0.66% -0.30% -0.68% -0.74%
-0.57% 0.00% -0.33% 1.24% 0.08% -0.90%
-0.03% 0.11% 0.00% -0.70% -0.43% 0.32%
-0.49% 0.90% 0.91% 0.00% 0.25% 1.09%
-0.83% 0.08% 0.24% -1.05% 0.00% 0.86%
-1.60% 0.62% -2.69% 0.59% -0.30% 0.00%

Page: 1 of
82
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Calibration Mumber
Model Number
Serial Number
Description
Customer

Measurement Report

Load Cell Bridge Impedance

Measurement Summary

Automated Load Cell Impedance Measurement System

Copyright © 1998 Robert A. Denton, Inc.

Measurement Equipment
Keithley Model 7001 Switch System
Keithley Model 2000 Multimeter
Keithley Model 6517A Electrometer/High Resistance Meter
i NOTE, Input impedance measurements taken betwean texcitation, output impedance measuremeants taken betwaan £signal
MNOTE: High shor measurements are taken between +excitation and the transducer body, Measurements are made at +50.0 VDT
Rabert 4. Denton, Inc. certifies that all equipment used o perform measurements expressed in this report are traceable to the

Mational Institute of Standards and Technology and are in accordange with ANSI/NCSL 2540-1-1584 (MIL-STD 458824)

Fie MEASRPT.OFM
Tachmcaan J Kovalehus

08:36:53

R|D
3

C2624000 This Calibration Jan 07, 2002
IF-954 Calibration Due Jan 07, 2003
128 Last Calibrated Jan 07, 2002
Infant Neck Temp (°C) / Hum (%) 22.3 /164
VRTC Customer Tag MIA
Bridge Impedance Measurements™
Input Output
Axis Impedance [mpedance
Channel 1 FX 35585 35583 Ohms
Channel 2 FY 356.19 356.20 Ohms
Channel 3 FZ T04.22 70428 Ohms
Channel 4 MX 355.81 15568 Ohms
Channel § MY 356.06 356.04 OChms
Channel 6 MZ 705.02 705 21 Chms
Bridge High Short Measurement™
Bridge to
Axis Transducer Body
Channel 1 FX >=500 G Ohms [1D;Ohm5]
Channel 2 FY =500 G Ohms [mgOhms]
Channel 3 FZ >== 500 G Ohms [1DEOhm5J
Channel 4 MX ==500 G Ohms [mgcmms]
Channel 5 MY »>= 500 GOhmsHDgDthJ
Channel 6 M2 =>=500 G Ohms (107 Ohms)
Serial Number Measurement Accuracy
0528562 MA
0843818 +0.045 ChmsiYear @ 23*C £5°C
0695446 £{11.25 » 10%} + 10°5 Ohms/Year @ 18°C-28°C

Page 1 of 1
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ROBERT A. DENTON, INC.

2967 Walerviaw Dr.

wemzzozs R | T e

. Rochester Hills, M 483054000

= <, e e R T T e B
= i ]

g Tel (248) 352-5100 - Fax (2481 852-5060 emad: info@radenton com  www radanton com

Calibration Report Summary Page | of |
Report [ssue
Calibration Mo, C2624000 Datc* | /802
Customer Mame Vehicle Research & Test Center/ USDOT * Nate. “Repert Issue Date” indi
e — e ; ! ssue Date™ indicares

Address 10820 St. Rte 347 Logan County Bldg 60 confirmation of calibration data and should

East Liberty, OH 43319

he vsed tn increment calibration interval

Manufacturer FTS55 Model Number  [F.934

Serial Number 28

As Received Condition As Shipped Condition Action Taken

In Tolerance = In Tolerance (] Repair []

Out of Tolerance [ Out of Telerance [ Full Calibration  [<]

Operational Il Operational O Special Calibration[ ]

Not Operational [} Mot Operational  [] Returned Asls  []

Damaged ] Damaged L]

N/A 1 NrA O

_Received Notes _As Shipped Notes Action Notes S

Calibration Standards Used®
Standard [ Report Mo Due Date

500-02  SNH607172L:99600399  7/24/02

Laboratory Scupe:z

Robert A. Denton, Inc. offers AZLA commergial é

laboratory calibration services to the following
criteria; {Mechanical)

Parameter/Equipment ll- Range Best L-'nc:ena.inty' (+) Comments
Farce :
Dead Weights [ 40z-400 Ibf 0.067% Class F Weights
Load Cells 50— 500 [bf 0.065% Axial Load
100 - 1000 Ibf 0.087%
200 = 2000 [bf 0.076%
300 = 3000 [bf 0.082%
1000 — 10000 1bf 0.080%
2500 — 25000 Ibf 0.082%
5000 — 50000 Ibf 0.084%
8000 — 30000 Ibf 0.110% ,
Moment
Load Cells [ 50 - 300 in - |bFf 0.15% Moment Load
| 100 - 1000 in — Ibf 0.11% i
200 = 2000 in — Ibf 0.10% :
500 = 3000 in — Ibf 0.16%
CLF0I4 Revision 201 2001

1 : ; i ;
The uncertainties stated are expressed at approximately 93% confidence kevel using a coverage factor of k =2
2 s . - i o
Fobert 4. Denton's calibration program is accredited o [SOVIEC Guide 25 1990 & ANSIMNCSL Z-340-1-1994 - Certificats ¥ 1644.01, Yalid 0. December 31, 2002
3 e ’ o
Standards used in the calibration of this rransducer are traceable w National Institule of Standords and Technelogy (M15T) valwes

This remirt annlics onlv to the item identi fied berein - This renor shall vt be renroduced excent in full, withoot the wntten annroval nf Robert A, Denton, Ing
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Lrak: 20949

Lower Neck

ROBERT A. DENTON, INC.

2967 Waterview Dr., Rochester Hills, MI 48303-4600

Calibration Report .
Uni-Directional Calibration

Automated Load Cd| Calibragion System
Copynght {c) 1 987-2000 Robert A Demon, Inc

Tel (248) 852-5100 » Fax (248) 852-6060 - email; info@radenton.com + www.radenton.com

Calibration No, C2622006 Date Jan 5, 2002 Due Jan 5, 2003
Model No. IF-954 Serial Mo, 130
Technician J. Kovalchuk Temp (C)/ Hum. (%) 224 [ 229
Customer VRTC Last Calibrated Jan 5, 2002
Description Infant Neck Customer Tag Number N/A
Voltage Calibration
Bridge Capacity Zero Offset  Nonlinearity Hysteresis Output @ Capaci % Change
H: FX 200.0 |bf 0.0038 mv/v 0.08 % FS 041 % FS -1.0123 miW 000 % F3
_ FY 200.0 Ibf 0.0083 myiv 0.05 % FS 0.15 % FS 1.0204 mviv C.00 % FS
= FZ 500.0 Ibf -0.0258 mWv 0.02%F5 0.05 % FS5 0.7 734 mvi 000 % FS
-~ MX 500.0 in-I6f 0.0166 miiv 0.11%FS 0.55 % F5 -1.3524 mviv 000 %FS
MY S500.0 in-lbf -0.0204 my/\v 0.11%F5 0.41 % FS 1.3478 m\i/lV 000 % FS
MZ 300.0 in-lbf Q.0175 myviv 017 % FS 020 % FS 1.4719 mviv C00 % FS
Shunt
Bridge Shunt Value Equivalent Load Bridge Resistance (nom)
FX 120.0 K Ohms -146.0 Ibf 350.0 Ohms
FY 120.0 K Dhms 1451 Ibf 350.0 Ohms
FZ 3000 K Ohms -377.5 Ibf 700.0 Ohms
M B0.0 K Ohms -408.9 in-Ibf 350.0 Ohms
MY B0.0 K Ohms 410.7 in-lbf 350.0 Ohms
MZ 160.0 K Ohms 2236 in-bf 700.0 Ohms
NOTE: Positive shunt is between +Exc_+5ig Megative shunt is between -Exc_+5ig
Wire Color Codes
FX-MX FY-MY FZ-MZ
Brown + Exc. Red Stripe + Exc. Green + Exc.
Red + Sig. Black + 5ig. Elue + Sig.
Qrange - Exc. White - Exc. Violet - Exc.
Y ellow - Sig. Black Stripe - Sig. Grey - 5ig.
Reference Load Cell
Manufacturer Model No. i ; Calibration Due Date
Revere 363-810-500-20P1 ?Ez;ngﬁ. Jul 24, 2002

. < /
F b p S
Calibrated by / - "f'_i‘l_zj_L[ZAr/A/_é'“_ as

.~~~ Rober A. Denton, Inc. Authorized Reprasentative
Page 1 of 1

01/05/02 13:14:32

Fia: UCALRFT FPC
L

Creating the Standard in Safety Measurement Since 1974
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CALIBRATION REPORT
3& E Uni-Directional Calibration 3& E

Loading Sequence Summary

g Automated Load Cell Calibration System g
Copyright (c)1987-2000 Robert A. Denton. Inc.

Calibration Number C2622006 This Calibration TE01:35 Jan 5, 2002
Model Number IF-954 Calibration Due Jan 5, 2003
Serial Number 130 Last Calibrated Jan 5, 2002
Description Infant Neck Temp (C) / Hum. (%) 224 | 229
Customer VRTC Customer Tag Number N/A.

™

Loading Sequence

Axis FS Load FS Qutput Sensitivity ﬁonlinearity Hysteresis Moment
EU mV/Vv mV/V/IEU % FS %FS Arm EU
FX 200.0 Ibf -1.0123  -0.0050613 0.06 0.11 0.00
FY 200.0 Ibf 1.0204 0.0051022 0.05 0.15 0.00
FZ 500.0 Ibf -0.7734  -0.0015489 0.02 0.05 0.00
MX 500.0 in-lbf -1.3524  -0.0027048 0.11 0.55 1.00
My 500.0 in-Ibf 1.3478 0.0026956 0.11 0.41 1.00

MZ 300.0 in-lbf 1.4719 0.0049063 0.17 0.20 1.50

Bridge Unbalance
FX Axis 0.8038 mV/IV

FY Axis 0.0093 mV/V
FZ Axis -0.0258 mV//V
MX Axis 0.0166 mVvV/V
MY Axis -0.0204 mV/V
MZ Axis 0.0175 mVIV

Linearization

Force ( FX ) = 0.1 + -197.5 * Output (mV/V)
Force ( FY ) = 0.1 + 196.0 * OQutput (mV/V)
Force ( FZ ) = 0.0 + -646.4 * Output (mV/V)
Force ( MX ) = 0.3 + -369.6 * Output (mV/V)
Force ( MYy ) = 0.3 + 370.9 * Output (mV/V)
Force ( MZ ) = 0.2 + 2036 * Output (MV/V)

86


Cathy 
86


R B
3

Calibration Number

Model Number
Serial Number
Description
Customer

FX
FY
FZ
MX
MY
MZ

Bridge

FX
FY
FZ
MX
MY
MZ

Applied Load

200.0
200.0
500.0
500.0
500.0
300.0

Ibf
Ibf
Ibf
in-1bf
in-1bf
in-1bf

Applied Load

200.0 Ibf
200.0 Ibf
500.0 Ibf
500.0 in-Ibf
500.0 in-lbf
300.0 in-Ibf

CALIBRATION REPORT

Uni-Directional Calibration
Crosstalk Summary

Automated Load Cell Calibration System
Copyright (c)1987-2000 Robert A. Denton, Inc.

C2622006
IF-854

130

Infant Neck
VRTC

Raw Crosstalk Data (mV/V)

This Calibration

Calibration Due

Last Calibrated

Temp (C) / Hum. (%)
Customer Tag Number

FX

200.0
Ibf

-1.0123
0.0063
0.0005
0.0019
0.0087
0.0180

FY

200.0
Ibf

0.0052
1.0204
0.0002
0.0084
0.0052
1.0321

FZ

500.0
Ibf

0.0017
0.0013
-0.7734
-0.7668
-0.7656
0.0112

%FS Crosstalk *

FX

200.0
Ibf

0.00%
-0.62%
-0.05%
-0.19%
-0.86%
-1.78%

FY

200.0
Ibf

0.51%
0.00%
0.02%
0.82%
0.51%
1.15%
87

FL

500.0
Ibf

-0.22%
-0.16%
0.00%
0.86%
1.01%
-1.45%

MX

500.0
in-1bf

-0.0045
-0.0056
0.0173
-1.3524
0.0064
-0.0046

MX

500.0
in-1bf

0.34%
0.41%
-1.28%
0.00%
-0.47%
0.34%

13:01:35

MY

500.0
in-1bf

-0.0036
0.0003
-0.0083
-0.0069
1.3478
-0.0101

MY

500.0
in-Ibf

-0.27%
0.02%
-0.61%
-0.52%
0.00%
-0.75%

R B
3

Jan 5, 2002
Jan §, 2003
Jan §, 2002
224 | 229
N/A

MZ

300.0
in-1bf

-0.0148
-0.0066
-0.0103
-0.0204
0.0062
1.4719

Mz

300.0
in-1bf

-1.01%
-0.45%
-0.70%
-1.38%
0.42%
0.00%
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Measurement Report

R E Load Cell Bridge Impedance R E
Measurement Summary
g Automated Load Cell Impedance Measurement System
Copyright © 1998 Robert A. Denton. Inc. g
Calibration Number C2622006 This Calibration 13:01:35 Jan 05, 2002
Mcdel Number IF-954 Calibration Due Jan 05, 2003
Serial Number 130 Last Calibrated Jan 05, 2002
Description Infant Neck Temp (°C) / Hum {%) 2317169
Customer VRTC Customer Tag NIA,
Bridge Impedance Measurements™
Input Output
Axis Impedance Impedance
Channel 1 FX 355.69 355.54 Ohms
Channel 2 FY 355.86 35583 Ohms
Channel 3 FZ 703.89 70395 Ohms
Channel 4 MX 355.64 35563 Ohms
Channel 5 MY 355.79 35565 Ohms
Channel 8 MZ 704 91 705.08 Ohms
Bridge High Short Measurement”™ "
Bridge to
Axis Transducer Body
Channel 1 FX >=500 G Ohms {mzﬁhms}
Channel 2 FY >=500 G Ohms {‘IﬂgDhms}
Channel 3 FZ >=500 G Ohms (10" Ohms)
Channel 4 MX =500 GOhms {1!]:Dhms}
Channel 5 MY >=500 GOhms {‘I{}BDhmsJ
Channel 8 MZ =500 G Ohms (10 Chms)
Measurement Equipment Serial Number Measurement Accuracy
Keithiey Model 7001 Switch System 0698562 MNEA
Keithley Model 2000 Multimeter 0643818 £0.045 Ohms/Year @ 23°C £5°C

Keithley Model 6517A Electrometer/High Resistance Meter (0695446 £{11.25 x 10*6) + 10*5 Ohms/Year @ 18°C-28°C

NOTE: Input impedance measuraments taken between texcitation, output impedance measuraments laken betwean +signal
NOTE High shart measurements are taken between +excitation and the transducer body. Measurements are made at +50 0 VDC.
Robert & Danton, Inc. certifias that all equipment usad to perform measuremants expressed in this report are traceabla to the
Mational Institute of Standards and Technology and are in accordance with ANSINCSL Z540-1-1994 (MIL-STD 456862A)

Filg: MEASRPT DFM
Techmcian J Kovakhuk

pageﬁ of 1 V702 830 AM
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ROBERT A. DENTON, INC.

29687 Waterview Dr., Rochester Hills, M1 48309-4600

D

R PIEE i1 ot S o L S i T Py 1y Py Y i
g Tel (248] 852-5100 - Fax (248} 852-6080  email info@ragenton. com  waww radenton. com
Calibration Report Summary Page | of |
Report 1ssue
Calibration No C2522006 Date*® 1/8/02

Customer Name Vehicle Research & Test Center USDOT

= MNowe: “Report fssue Date” indicates

Address | 0820 _3'- Rie 3'”!—-?5“ County Bldg 60 conlirmation of calibraton date and should
East Liberty, OH 43319 he nzed o increment ealibratinn interval

Manufacturer FTS3 Model Mumber  [F-254

Serial Number 130

As Received Condition
In Tolerance
Cut of Tolerance
Operational

Mot Operational
Damaged

NiA

_Received Notes

LOO0O0OK

As Shipped Condition
In Tolerance &

Qur of Tolerance [
Operational
Not Operational
Damaged

NiA

Lo

As Shipped Notes

Action Taken
Repair ]
Full Calibration  [5]
Special Calibration[ ]
O

Returned As I3

Action Notes

Calibration Standards USEIIJ

o
Laboratory Scope:”

2

Standard ID  Report No  Due Date Robert A, Denton, Inc. offers AZLA commercial
500-02  SNH607172L.99600599 724/00 laboratory calul::rfuion services to the following
e criteria: (Mechanical)
Parameter/Equipment Range Best Uncertainty' ( +) Comments
Force
Dead Weights 40z — 400 Ibf | 0.067% Class F Weights
Load Cells 50 = 500 Ibf 0.065% Axial Load
100 — 1000 16 0.087%
200 - 2000 1bf 0.076%
300 — 5000 1bf 0.082%
[000 - 0000 (b 0.080%
| 2500 = 23000 Ibf 0.082%: :
5000 — 30000 bl 0.084% |
000 — 30000 1br 0.110% |
Moment
Load Cells 30 — 500 in — Ibf 0.15% Moment Load
100 — 1000 in = Ibf 0.11%
200 — 2000 in - Ibf 0.10%
500 = 5000 in — Ibf 0.16%

CLEOL4

Rewesion 212/00

lTht Lncertainties: stated are expressed at approximately 93% confidence bevel using 2 coverage factor of k = 2

b4

fobert A. Denton's calibration program s accredited Lo ISOVIEC Guide 25 1990 & ANSIMCSL Z-340-1-1994 - Cenificate # 1644.01, Valid to: December 31, 2002

> Srandards used in the calibration of this trangducer are traceable 1o National Institele of Standards and Technology (MISTY values

This renort annligs nnly to the item dentified herein, This renon shall not he renrduced excent in full, without the written anaroval of Rabert A, Denton, Ine
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ROBERT A. DENTON, INC.

2967 Waterview Dr,, Rochester Hills, MI 48309-4600

Tel (248) 852-5100 - Fax (248) 852-8060 - email: info@radenton.com * www.radenton.com

Arak; oo

Calibration Report .

/ A : Uni-Directional Calibration
--Jﬂ.m i '/' Auviomated Lo Cel| Calibratson System
Copyrght (c) |S8T-2000 Robess A Denton, Inc
Calibration Na. C2622007 Date Jan 5, 2002 Due  .Jan 5, 2003
Model No. IF-954 Serial No. 140
Tachnician J. Kovalchuk Temp [C) / Hum. (%) 225 1 238
Customer VRTC Last Calibrated Jan 5, 2002
Description Infant Neck Customer Tag Number N/A
Voltage Calibration
HEridge Capacity Zero Offset  Monlinearity Hysteresis Qutput @ Capacity % Change
) FX 200.0 Ibf -0.0142 m\iv 0.04 % FS 0.11 % FS -0.9791 mvrv Q.00 % FS
4 By 200.0 Ibf -D.0071 mvi 0.05 % Fs 0.12 % FS C.89768 mV/V 0.00 % F3
- FZ 500.0 Ibf -0.0283 mVV 0.05%Fs 0.02 % FS -0.7893 miv 0.00 % FS
T=MX 500.0 in-lbf 0.0088 mVv 0.07 % F5 0.668 % FS -1.3571 m\/iv 0.00 % F3
=Y 500.0 in-lbf -0.0092 mviv 0.06 % FS 0.53 % FS 1.3482 mviv 0.00 % FS
MZ 300.0 in-lbf 0.0077 mVv 015 % F5 0.21 % F35 1.4778 mvinv 0.00 % F3
Shunt
Bridge Shunt Value Equivalent Load Bridge Resistance {(nom]
FX 120.0 K Ohms -151.1 Ibf 3500 Ohms
FY 120.0 K Ohms 151.7 Ibf 350.0 Ohms
FZ 3000 K Ohms -380.2 Ibf 700.0 Obms
MX, BO.O K Ohms -408.5 in-lbf 380.0 Ohms
MY BO.O K Ohms 4117 in-lbf 350.0 Obhms
MZ 1600 K Ohms 223.0 in-lbf T00.0 Ohms
NOTE: Positive shunt is between +Exc_+5ig Negative shunt is between -Exc_+5ig
Wire Color Codes
FX-MX EY-MY FZ-MZ
Brown + Exc. Red Stripe + Exc. Green + Exc
Red + Sig. Black + Sig. Blue + Sig.
Orange - Exc. White - Exc. Vialet - Exc.
Yellow - Sig. Black Stripe - Sig. Grey - Sig.
Reference Load Cell
Manufacturer Model No. Serial No Calibration Due Date
Revere 363-B10-500-20P1 HB07172L Jul 24, 2002
P o 7
Calibrated by __'_.r{/'-’i-i"- 2 :;J’ff &
TP - '.;',--"Ruhar'c A. Denton, Inc. Authorized Representative 01/08/02 13:35:00

ra Fage 1 of 1
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CALIBRATION REPORT

3& E Uni-Directional Calibration 3& E

Loading Sequence Summary

3[ Automated Load Cell Calibration System g
Copyright (¢)1987-2000 Robert A. Denton., [nc.

Calibration Number C2622007 This Calibration 13:23:28 Jan 5, 2002

Model Number IF-854 Calibration Due Jan 5, 2003

Serial Number 140 Last Calibrated Jan 5, 2002

Description Infant Neck Temp (C) / Hum. (%) 225 [ 236

Customer VRTC Customer Tag Number N/A

Loading Sequence

Axis FS Load FS Output Sensitivity Nonlinearity Hysteresis Moment
EU mV/vV mVIVIEU % FS %FS Arm EU
FX 200.0 Ibf -0.9791  -0.0048954 0.04 011 0.00
FY 200.0 |Ibf 0.9768 0.0048840 0.05 0.12 0.00
FZ 500.0 Ibf -0.7693  -0.0015387 0.05 0.02 0.00
MX 500.0 in-Ibf -1.3571  -0.0027143 0.07 0.66 1.00
MY 500.0 in-Ibf 1.3462 0.0026924 0.06 0.53 1.00

Mz 300.0 in-Ibf 1.4779 0.0049262 0.15 0.21 1.50

Bridge Unbalance

FX Axis -0.0142 mV/V
FY Axis -0.0071 mV/V
FZ Axis -0.0289 mV/V
MX Axis 0.0096 mV/V
MY Axis -0.0092 mV/V
MZ Axis 0.0077 mV/V

Force ( FX ) = 0.0 + -204.3 * Output (mV/V)
Force ( FY ) = 0.0 + 204.7 * OQutput (mV/V)
Force ( Fz ) = 0.1 + -649.7 * Output (mV/V)
Force ( MX ) = -0.2 + -368.5 * Output (MmV/V)
Force ( MY ) E 0.0 + 371.3 * Output (mV/V)
Force ( MZ ) = 0.2 + 2029 * Output (mV/V)
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Calibration Number

Model Number
Serial Number
Description
Customer

Bridge

FX
FY
FZ
MX
MY
MZ

FX
EY
£z
MX
MY
MZ

Applied Load

200.0 Ibf
200.0 Ibf
500.0 Ibf
500.0 in-Ibf
500.0 in-lbf
300.0 in-lbf

Applied Load

200.0 Ibf
200.0 Ibf
500.0 Ibf
500.0 in-Ibf
500.0 in-Ibf
300.0 in-Ibf

CALIBRATION REPORT

Uni-Directional Calibration
Crosstalk Summary

Automated Load Cell Calibration System
Copyright (¢)1987-2000 Robert A. Denton, Inc.

R B

3.

C2622007 This Calibration 13:23:28 Jan 5, 2002
IF-954 Calibration Due Jan 5, 2003

140 Last Calibrated Jan 5, 2002

Infant Neck Temp (C) / Hum. (%) 225 [ 23B

VRTC

Customer Tag Number N/A

Raw Crosstalk Data (mV/V)

FX FY FZ MX MY MZ
200.0 200.0 500.0 500.0 500.0 300.0
Ibf Ibf Ibf in-Ibf in-1bf in-Ibf
-0.9791 0.0038 -0.0014 0.0064 0.0073 -0.0068
0.0011 0.9768 0.0011 0.0024 0.0001 -0.0058
0.0035 -0.0033 -0.7693 0.0086 0.0019 0.0016
0.0030 -0.0057 -0.7682 -1.3571 0.0054 0.0079
0.0019 0.0003 -0.7660 0.0162 1.3462 0.0047
-0.0036 0.9923 -0.0011 0.0064 0.0069 1.4779

%FS Crosstalk *

FX EY FZ MX MY MZ

200.0 200.0 500.0 500.0 500.0 300.0

Ib Iof lbf in-Ibf in-Ibf in-Ibf
0.00% 0.39% 0.18% -0.47% 0.54% -0.46%
-0.11% 0.00% -0.14% -0.18% 0.01% -0.39%
-0.35% -0.34% 0.00% -0.64% 0.14% 0.11%
-0.31% -0.58% 0.15% 0.00% 0.40% 0.53%
-0.19% 0.03% 0.43% -1.19% 0.00% 0.32%
0.37% 1.59% 0.14% -0.47% 0.51% 0.00%
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Calibration Number

Medel Number
Senal Mumber
Description
Customer

Measurement Report

Load Cell Bridge Impedance
Measurement Summary
Automated Load Cell Impedance Measurement System

Copyright ©

1998 Robert A. Denton, Inc.

C2622007

IF-954

140

Infant Neck

VR TG

This Calibration
Calibration Dus
Last Caiibrated

13:23:28

Temp (*C} / Hum (%)

Customer Tag

Measuremen

Keithley Model 7001 Switch System
Keithley Model 2000 Multimeter
Keithley Model 5517A Electrometer/High Resistance Meter

Bridge Impedance Measurements”

Axis
Channel 1 FX
Channel 2 FY
Channel 3 FZ
Channel 4 MX
Channel 5 MY
Channel 6 MZ

Input Qutput
Impedance Impedance

356.27 356.35 Ohms
356.31 35627 Ohms
703.89 70407 Ohms
356.08 35588 Ohms
356.12 356.07 Ohms
T05.58 70568 Ohms

Bridge High Short Measurement”™ "

Axis
Channel 1 FX
Channel 2 FY
Channel 3 FZ
Channel 4 MX
Channel 5§ MY
Channel 68 MZ

uipment

Bridge to
Transducer Body

>=500 G Ohms UD:Dhms}
=>=500 GQOhms L‘ID Ohms)
»=5.00 GOhms (”IG Ohms)
»=500 GOhms Ul:}g Chms)
>= 500 GOhms |{1C-EI Ohms)
>= 500 G Ohms (10° Ohms)

Serial Number

R B
3

Jan 05, 2002
Jan 05, 2003
Jan 05, 2002
216/ 19
MNIA

Measurement Accuracy

0698562

0643818
0695446

N/A

+0.045 OhmslYear @ 23°C £53°C
+{11.25 x 10°6) + 10*5 Ohms/Year @ 15°C-28°C

MOTE. Input impadance measuremants taken betwean texcitation, oulput impedance measurements taken between tsignal
N{}TE High short measurements ara taken batween +excitation and the transducer body. Measurements are made at +50.0 VOC.
Robart A, Denton, Ine, cerifies 1nat all sguipment ysed 1o perform measurements axpressed in this repart are traceable to the
Mational Institute of Standards and Technology and are in accordance with ANSUHCSL 2540-1-1994 (MIL-STD 456624

Filea MEASRFT DFM
Tachnizan J Hovalchuk

Page 1 of 1
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ROBERT A. DENTON, INC.

2967 Waterview Dr., Rochester Hills, M1 48309-4600
N B T T N e VB TP Y i L o e e e Bt

R B

g Tal {248) 832-3100  Fax {248} B52-5060  email infodfradenton.com - www radantan cam

ARIANE - Sy
=0 ==

Calibration REpﬂI"I Summary Fage | of 1

Report lssue
Calibration Mo, Date*

Customer Name

C2622007
Vehele Research & Test Center/ USDOT

17802

* Note: “Repert frsue Date ™ indicates

Address lE'EI‘:L}_St- Ree. 3“%.953‘“ County Bldg 60 confirmation of calibration data and should
East Liberty, OH 43319 he used 10 increment calibration interval

Manufacturer FTSS Medel Number  [F-934

Serial Number 140

As Received Condition As Shipped Condition Action Taken

In Tolerance & In Tolerance ] Repair £
Out of Tolerance [] Out of Tolerance [] Full Calibration  [x]
Operational ] Operational O Special Calibration[ ]
Mot Operational [ Not Operational [ Rewrned Asls  []
Damaged ] Damaged W]
N/A ] NAA L]

_Received Notes As Shipped Notes Action Notes

Laboratory Sco pe:=

Robert A. Denton, [nc. offers AZLA commercial
laboratory calibration services to the following

Calibration Standards Used®
Standard ID  Report Mo Due Date

S00-02 SNHAOTIT2L 99500599 Tr34/02 :
criteria: (Mechanical )
Parameter/Equipment Range Best L||:|c.|cr'.talint}rI fis ] Comments
Force l
Dead Weights 4 pz — 400 |bf 0.067% Class F Weights
Load Cells 30 - 500 Ibf 0.065% Axial Load
100 - 1000 Ibf 0.087%%
200 = 2000 |bf 0.076%
500 = 5000 Ibf 0.082%
1000 - 10000 16l 0.080%% |
2500 — 23000 tbf 0.082%
3000 — 30000 bt QL0849
2000 = 80000 |bf 0.110%
Moment
Load Cells 30— 300 in — Ibf 0.15% bMoment Load
100 — 1000 in — |bF 0.10%
| 200 - 2000 in - |bf 0.10%
ll 500 — 5000 in - |bf | 0.15%

CLFOL4

Rewison 2712001

Ly i :
The uncenainties stated are expressed at approximately 95% confidence level usmg a coverage tactor of k = 2

. floben A Denton's calibrateon program 5 accredited o ISOOEC Guide 25 1990 & AMSIMCSL Z.540-1-1994 - Certificate ¥ 1644.01, Valid to: December 31, 2002

- B . o . = . 5
Standards used in the calibration of this transducer are traceable to National Insginte of Standards and Technology (NIST) values

This renort annlies nnly to the item dent fed hersin. This renoee shall not be renendueed axeent in fill, withnat the written anproval of Robert A, Denion, Ing,
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Lok, Ho2p
Heod X - Feod

Customer VRTC
2001 0620-0250

Last Sens: 1. 374E-1, Change: 1.61
Naxt cal date:  1/14/2003

Calibration Certificate

Document number, 5845

Input Resistance (chms):. S80
Output Resislance (ochms). 564.56
ZMO (mV): 12,466
Resonance Frequency (Hz): 27538

Description: WVRATC - Acceleromatar
Manufacturer: ENDEWCO
Maodel Number: T284C-2KLC-2-240
Serial Number: P18338

0.1396mVig @ 100Hz, 10g pk

Excitation: 10,0V

Motes:
o FREQUENCY RESPONSE
50 5048
40
30
b
20 ,/h 2048
4
10 Y
0 = ol S O AR e < 0dB
10
=20
a0 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—e— dB

Endeveo, a division of Meggitt, located at 30700 Rancho Viejo Roed, San Juan Capistrano, CA, certifies that the above instrument was tested using comparisen callbrations per ANS| 522
using Endevco IMSB3ST. This calibration |s raceable to the National Institute of Standards and Technology and Is in accordance with ANSI/NCSL Z540-1-1894 (MIL-STD 456624

Console senal number:  ACZY
MNIST traceablity #. 822/262802-00
Equipment used: 2801
Test definition:  FINAL

Elwax Rewv x_eg

Uncertainty estimate (95% confidence, k=2)

+-11% 100.0Hz Sensitivity
+-50% 10.0to 200 Hz Endevm
k5% 00000k Transportation Research Center
+-25% 20000t 10000.0 Hz
+-40%  10000.0to 20000.0 Hz Dje: V02
This ceriificate shall net be reproduced, excentin 1ull, without the writien approval of Erdevea, )
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é' ro s ‘ﬂ”(j}.z 7.

el A e Calibration Certificate

Decumert number. 5854

Customer VRTC
20010620-0250 i
Descripion:  VRTC - Accelarometar Dlnput I:::I:hmu tuhmsj: 548,34
Manufsctursr:  ENDEVCO utput Resistance ﬁnhms}l_. 54373
Model Number:  7284C-2KLC-2-240 - PN s
Serial Number  F14938 monance Fraquency (Hz). 24858
0.1424mvig @ 100Hz, 10g pk
Last Sens 1.403E-1, Change: 1.55
Mext cal date:  1/14/2003
Notes: Excitation: 10.0V
% FREQUENCY RESPONSE
30 5048
40
30 ;"‘
/\
20 j 20dB
10 4
0 il 45 s i "/ DdB
-10
-20
30 3048
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—a—dB

Endevco, a division of Meggitt, located at 30700 Ranche Viejo Road, San Juan Capistrana, CA, certifies that the above instrument was tested using comparison callbrations per ANS! 32.2
using Endevco IMEB357. This calibration is traceable to the Naticnal Institute of Standards and Technology and ks in accordance with ANSUNCSL Z540-1-1884 (MIL-5TD 456624).

Uncertainty estimate (85% confidence, k=2)

Console serial number: ACZY +-11% 1000 Hz Sensitivity
MIST traceability # 822/262802.00 +.50% 100to 20.0 Hz EndE"I."CO
Eguipment used: 2901 +#-15% 200to 20000 Hz B KRAMP 2
Test definition:  FINAL +-25%  2000.0 to 10000.0 Hz : _ OIS TIION Fiaeuaon.Cariey
+-40% 100000 to 20000.0 Hz L
ECnwx Rev x_eg This canificate shail not be reproduced, axcent in full, without the weitten approval of Endeven J
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Lrod: o222
Heod 2 - Dowo

Customear: VRTC
20010620-0250

Calibration Certificate

Document number. 5844

Input Resistance (ohms): 49569
Qutput Resistance (ochma), 485.52
ZMO (mV), -2.451

Resonance Frequency (Hz): 25288

Descrplion: VATC - Acceleromeatar
Manufacturer; ENDEVCO
Model Mumber: 7284C-2KLC-2-240
Serial Mumber: P17837

0.1405mv/g @ 100Hz, 10g pk
Last Sens: 1 382E-1, Change: 1.86
MNext cal date. 1142003

MNotes: Excitation: 100V
o FREQUENCY RESPONSE
50 50d8
40
1
g |
— 204B
10 :':r !
o e «r*/ 0dB
10
-20
.30 3048
10 100 1000 10000 100000
FREQUENCY IN Hz = % deviation

—a— 4B

Endevco, a division of Meggitt, located at 30700 Rancho Viejo Road, San Juan Capistrano, CA, cerfifies that the above instrument was tested using comparison calibrations per ANS| 52.2
using Endeveo IMBE3ST. This calibration is traceable to the National Institute of Standards and Technobagy and is in accordance with ANSINCSL 2540-1-1984 (MIL-STD 456624,

Uncertainty estimate (96% confidence, k=2) s
Console serial number  AC27 +-11% 1000Hz Sensitivity F
NIST traceability #  822/262802-00 +-50% 10.0t0 200
s h ot By Endevco
quiprant used. 2801 +-15% 200to 20000 Hz KRAMP T tlon he
Test defintion;  FINAL +-25% 20000 to 10000.0 Hz R T AR B el

+-40% 100000 to 20000.0 Hz

EDnxx Rav x_ayg Thia carificabe shall not be reproduced, except in full, withgut the wiltten approval of Endevca
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Arels, Porz
ind Bed D Calibration Certificate

Customer  VRTC e R

2001 D820-0250 Input Resistance (ohms): 547.93

Description.  WRTC - Accelaromater Bt ;
Manufacturer ENDEVCO ok Pvatmice aterm): . (0%
ZMO (mV), -21.79

Model Humber: 7284C-2KLC-2-240 i . S akia
Serial Number  P14814 esonance Frequency (Hz).

0.2565mVig @ 100Hz, 10g pk

Last Sens: 2.530E-1, Change: 1.40
Mext cal date:  1/14/2003
MNates: Excitation: 10.0 V

FREQUENCY RESPONSE

%
50 5048
. i
20 J{I l!' 20dB
10 --/J
) ;_.__.Tﬂ;grn*"”/ 0dB

10
.20
30 30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—s+— dB8

Endevcao, a division of Meggitt, located at 30700 Rancho Viejo Road, San Juan Capistrano, CA, certifies that the above instrument was tested using comparison calibrations per ANS| 52.2
using Endeves IMGE35T. This calibration is traceable to the National Instifute of Standards and Technology and is in accordance with ANSINCSL Z540-1-1994 (MIL-5TD 458624,

Uncertainty estimate (35% confidence, k=2}

Conscle serial number:  AC2T +#-11% 1000 Hz Sensitivity o P P
NIST traceability # B22/262802-00 +-50% 100t 200Hz T EndEVCﬂ
Equipment used: 2901 +-15%  20.0t0 2000.0 Hz
B, ;
Test defintion:  FINAL +-25%  20000to 10000.0 Hz Km”;je_ — Nrtperdbon Srammeh harkor
+-40% 100000 to 200000 Hz )
EDwxx Rav 5_ag This cartifcabe shall rol be reproduced, ecapt in full, withaud the witten appraval af Endeaven J
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Lrodai #0622 o 3
Ul & Bk Calibration Certificate

Cuslomer.  VRTC Document number, 5363

2001 0620-0250 :
Description:  VRTC - Accelaramater Input Resistance (ohms): 1058

Manufacturer: ENTRAN
Model Humber: EGE-TABQEQ-20008F
Serial Number. 38108-F28

0.2386mvig @ 100Hz, 10g pk

ZMO (m\V): BS5108
Resomance Frequency (Hz): 21987

Last Sens: 2 365E-1, Change: 0.92
Mext cal date:  1/142003

Notes: Excitabion: 10.0 W
% FREQUENCY RESPONSE
50 S0dB
40
30
: 2048
10 ;1/ \u
0 el =.___.=m....m+“’f 0dB
-10
-20
.30 -30d8
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation

—a—dB

Endevco, a division of Meggit, located at 30700 Rancho Viejo Road, San Juan Capistrang, CA, certifies tat the aboye instrument was tested using companisen calibrations per ANS1 52 2
Lsing Endeves IMSB357, This callbration Is traceabbe to the National Institute of Standards and Technology and is in accordance with ANSINCSL Z540-1-1 994 (MIL-3TC 458624),

Uncertainty estimate (25% confidence, k=2)

Console seral number,  AC27 +-11% 1000 Hz Sensifivity
MNIST traceabelity # 3227262802-00 +-50% 1001o 200 Hz Eﬂdevm
Equipment used: 2801 +H-15% 20010 2000.0 Hz Timmaiion Rt G
Test defintion.  FINAL #-25% 20000t 10000.0 Hz Date: 11412002
#-40% 100000 to 20000.0 Hz
Bl Rew n_eg This cetificate shall nat be reproduced, swcapt in Tyll, witkout the weitten spproval of Engever /
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ok Ho22
5y Chest Y - Risht Calibration Certificate

Customerr  VRTC Document number: 5926
DE20-0270 . .
S Description:  VATC - Accelerometer Input Resistance (ohms): 85572
Manufacturer: ENTRAN
Maode! Mumber, EGE-TIBEECQ-2000BF
Serial Number,  &9102-F08

0.1998mV/ig @ 100Hz, 10g pk

ZMO (mV): -6.382
Resenance Frequency (Hz): 22338

Last Sens; 1 994E-1, Change, 0.17
MNex! cal date: 72002

Mates: Excitation: 100V
L3 FREQUENCY RESPONSE
50 50dA
40
30
= A 204B
VAR
10 Jr
| ¥
4] =S — = -L'__'-_*F NE
-10
-20
-30 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— 8% deviation
—»—dB

Endevce, a division of Meggitt, lecated al 30700 Ranche Viejo Road, San Juan Capistrano, GA, cerfifies that the above instrumant was fested using comparson calibrations per ANSI 32,2
using Endeven IMEE357, This calibration is fraceable lo the National Institute of Standards and Technology and Is in accordance with ANSUNCSL 2540-1-1994 (MIL-STD 456624).

Uncertainty estimate (96% confidence, k=2)

Sonsole serial number:  AC27 #-11%  100.0 Hz Senstity
NIST traceability #  B22/262802-00 +- 010200 H
Eq.liq::l::t LT;: 2501 + 15 g :: .1?: g :: Eﬁzm I:Isz W Endevco
v d bl p. P P
Test defintion.  FINAL +.25% 20000 to 10000.0 Hz KHA"D“ R L
+-40% 100000 to 20000.0 Hz '
Elnx Hev x_ag This certificate shal not be reproduced, axcept n full wEhout ths wrtier aganovel of Erdedca J
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ok #on2
Shost B -t Calibration Certificate

Bl VRTE Document number. 5925

20010620-027 B i
¥ Description:  VRTC - Accelarometer Pt Ratiutanss: ;. - was.in

Manufacturer; ENTRAN
Model Number: EGE-T3BE0Q-20008F
Serial Number: 838H30-708

0.1876mVig @ 100Hz. 10g pk

ZMO (m\v) 1525
Resonance Frequency (Hz) 17348

Last S#ns: 1.867E-1, Change: 0.50
Mext cal date:  7/9r2002

Motes: Excitation; 10,0y
o, FREQUENCY RESPONSE
50 50dB
40
a0
20 2dB
10 {{f.ﬂ' —:T’
BE g
] - = = — il 'Dd‘B
-10
-0
.30 ~30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation

—a—dB

Endevco, a division of Meggit, lecated at 30700 Rancho Viejo Road, San Juan Capisirano, CA, certifies that the above instrument was lested using comparisan callbrations per ANS| 522
using Endevco IMBE357. This calibration is traceable to the National Institute of Standards and Technelegy and is in accordance with ANSINGSL 2540-1-1994 (MIL-5TD 456624,

Uncertainty estimate (88% confidence, k=2)

Console serial number: AC27 +-11% 1000 Hz Sensitivity
NIST traceability #  822/262802-00 +-50% 100to 200 Hz
Equipment fed: 2801 +-15%  20.0to 20000 Hz o e Endevco .
Test definition:  FINAL +-25% 2000010 10000.0 Hz Bl NERNTE SO g
+-4.0%  10000.0 to 200000 Hz ’
Bllnox Ry x_eg This certficaie shall not be reproduced, axcept in Al withold the wosten approval of Endeven J
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Lrakhi HOAN
Pelois K - Rear

Customer; VRTC
2001 0620-0270

Last Sens: 1.893E-1, Change: 0.1
Mext cal date:  1/8/2003

Calibration Certificate

Document number 5935

Input Resistance (ohms). 48242
Qutput Resistance (chms): 483.2

ZMO (mV): S.6894

fResonance Frequency (Hz) 28240

Description; VHATC - Full Bridge Accelematar
Manufacturer: ENTRAN
Model Number: EGE-T3BQ-20008F
Serial Number, 01G18-FOY

0.1995mV/g @ 100Hz, 10g pk

Excitation: 10,0V

Naotes:
% FREQUENCY RESPONSE
50 50dB
40
30
20 ,eh\ 20dB
10 _'):I
0 - S N Y ’I‘/ OdB
=10
=20 |
30 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —— % deviation

—a—dB

Endw_m. a division of Meggitt, located ar?ﬂ?ﬂﬂ Rancho Viejo Road, San Juan Gapistrana, CA, certifies that the above instrument was tested using comparison callbrations per ANS| 52.2
using Endevco IMBB3SY. This calibration s fraceable o the National Institute of Standards and Technology and is in accordance with ANSUNCSL 2540-1-1394 (MIL-STD 456624).

Uncertainty estimate (96% confidence, k=2)

onsole serlal number:  ACZ7 +-1.1% 1000 Hz Sensiiity
NIST fraceabilty # 822/262802-00 +-530% 100t 200Hz
Egquipment used. 2501 #-15%  20.01 20000 H By Endevco
; G : % P_KRAMP Transporta
Test defintion:  FINAL +L9E% 20000t 100000 Hz i . n fion Research Center
+-40%  10000.0 to 200000 Hz Co e
Elnax Rev 1_8g This certticate shad not be reproduced, sxcapt in full, without Fie wr tten appraval of Frdeves /
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Troky; #0022
Pelyis Y -4FF

Customer: VRTC
2001 0620-0270

Last Sens: 1.914E-1, Change: 0.09
Meaxt cal date:  T/B2002

Calibration Certificate

Document numoer: 5928
Description.  VATC - Accelerometer Inpt i Mo LonmAl:. - 93,5
Manufacturer, ENTRAM
Model Wumber: EGE-F3BEDQ-2000BF
Serial Number. 83H30-205

0.1916mVig @ 100Hz, 10g pk

ZMO (mV); 25145
Resonmance Frequency (Hz): 25087

Notes: Excitation: 10.0 V
o FREQUENCY RESPONSE
50 5048
40
30
20 20d8
A
10 —
&
o s i =41V 0dB
-10
-20
a0 -3048
10 100 1000 10000 100000
FREQUENCY IN Hz ——== % deviation

—»— 0B

Endevca, a division of Meggitt, iocated at 30700 Rancho Viejo Road, San Juan Capistrane, CA, certifies that the above insirument was tesied using comparison calibrations per ANSI 52.2
using Endevco IMBB3ST  This callbration is traceable to the National Institute of Standards and Technology and is In accordance with ANSI/NCSL 2540-1-15884 (MIL-STD 456624),

Uncertainty estimate (88% confidence, k=2)

sonsoke senal number: ACZT +-11% 1000 Hz Sensiivity
NIiTL:IﬁEE::I'lﬂy :: :;2!”2&2&02—0& +I|:- "15: : 12::;2 :u 200 :zH By: Ende-vm
quipment used: +f=1, .0 fo 2000 z
P KRAMP Transportation Research Center
Test definition:  FINAL +-25% 20000 to 10000.0 Hz Date: 1 o h
+-40% 100000 to 20000.0 Hz )
EDxxx Ray i_sg Ths certficats shall not be reproduced ewceot in full, withaut the wedten appraval of Endevca
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lg’urll 7 P

Calibration Certificate

Document number, 5831

Customer: VRTC
200106200270 el iR Rl Input Resistance (ohms):  983.01
Manufacturer: ENTRAMN _
Model Number: EGE-73BE0Q-20008F HMoAY): A2
Serial Number;  89H30-204 rasonanes Frimwenol (Wl 25500
0.1974mVig @ 100Hz, 10g pk
Last Sens: 1 972E-1, Change: 0.08
Mext cal date;, 792002
Notes: Excitation: 10.0 V
" FREQUENCY RESPONSE
50 50d4B
40
30
20 20dB
10 3 [
0 =— @ = —p—if =l 0dB
10
20
a0 3048
10 100 1000 10000 100000
FREQUENCY IN Hz —=— %, deviation

—a—dB

Endevco, a division of Meggift, located at 30700 Rancho Viejo Road, San Juan Capistrano, A, certifies that the above instrument was tested using comparison calibrations per ANS| 52.2
using Endeves IMEB3ST. This calibration is traceable to the National Institute of Standards and Technology and is in accordance with ANSI/NCSL 2540-1-1984 (MIL-STD 456624,

Console serial number:
NIST traceability #:
Equipmeni used:

Test definition:

£ Dwoee Ry W_ibg

AC2T
822/262002-00
281

FINAL

Uncertainty estimate (95% confidence, k=2)

+-11% 1000 Hz Sensitivity
+-50% 100to 200Hz
+-15%  200to2000.0 Hz By: e Endevco
+-25%  2000.0 to 10000.0 Hz s Transportation Research Center
+L40%  10000.0to 200000 Hz )
This cartficate shall nok be reproduced, sxcept in Rl withou! Lhe witten approval of Endesca ‘)
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TRANSPORTATION RESEARCH CENTER INC.

FRONTAL HEAD DROP TEST

CRABI 12-MONTH

TRC INC. TEST NO: 022CO1HF1

24-JAN-02

572R SN0O22 HEAD DROP CAL 01

S i ——— e e e e e Rt e e

e — — —————— T o e e S . S o o e T e S S e i o M T e e S S S S e e e
———1—— 3 & & 5 3 &+ 4+ 4+ 4+ 4+ 44 4 4 e e

S ———————— e g et R

S —————————— P g g et R e

— S W M M M e S M R W A e W W e e S S S S e S

I S ———_— P e T e

| IS ACCELERATION CURVE |
|UNIMODAL? (<= 17%) |

SPECIFICATION | TEST RESULTS |
| I

18.9-25.6 DEG. C | 21.7 DEG. C |
l E

10 - 70 % | 45.0 % 1

| |

100 - 120 G | 117.62 G |

| I

15 G MAX | 5.78 G |

| |

| |

YES |  YES (10.6%) |

I S S —————— A Pt T e B

TEST MEETS SPECIFICATIONS

TECHNICI

105

RUN NUMBER: 012402.1243;2
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PART 572R CRABI FRONTAL HEAD DROP CALIBRATION
HERD ACCELERATION X AXIS

20 TRC TEST NUMBER: B22CB1HF1 S72R SNB22 HEAD DROP CAL @1 RUN NUMBER: 012402 1244,2
8

-3 — -
e
=
o
— —6@ |—-
<T
o
L
]
L
]
z

_96 s

-12@ |—-

150 | | l

-10 @ 10 20 30 40 o0 60 70 80 90 100
TIME (MS X 18-1)

CHANNEL : HEDXG FILTER: CH. CLASS 100d PEAK DATA- @.89 G B -0.96 MS; -91 @7 C @ 4 96 MS
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PART 572R CRABI FRONTAL HEAD DROP CALIBRATILON
HERD ACCELERATION Y AXIS

gg TRC_TEST NUMBER: @22CB1HF1 S72R_SNB22 HEAD OROP CAL 01 RUN NUMBER: 812482 1244,2
60 |—
30 —-
e
=
o
=
<T
@
Ll
—
Ly
[ ]
b
_38 R
_EB I
o0 | | l | | J
10 : T 20 T 40 50 50 70 30 36 100
TINE (M X 18-1)
CHANNEL: HEDYC  FILTER: CH. CLASS 1008 PEAK DATA: 579 G € 4 B8 NS, -0.01 C 8 8 88 HS

107


Cathy 
107


PART 572R CRABI FRONTAL HEAD DROP CALIBRATION
HERD ACCELERATION Z AXIS

150 TRC TEST NUMBER: @22CB1HF1 572R SNB22 HEAD DROP CAL @1 RUN NUMBER: 012482 .1244;2
120 —-
o8
<
=
o
= 60 —
<
o
(W]
—_
Ly
(]
b=
38 —
@
-18 ) 10 20 30 40 58 60 70 80 90 108
TIME (MS X 1@-1) '
CHANNEL - HEDZG FILTER: CH CLASS 1008 PEAK DATA- 74 23 G @ 4.86 NS, -0 B2 G @ -0 80 MS
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PART 572R CRABI FRONTAL HEAD DROP CALIBRATION
HERD RESULTANT ACCELERATION

150 TRC TEST NUMBER: @22CB1HF1 S72R SNB22 HEAD DROP CAL 91 RUN NUMBER: 812482 1244 ;2
120 —-
90 | — -
=
=
= 68 (— -
<T
(8
Ll
o |
&
&
30 —-
]
» | | | | | |
-18 @ 18 20 38 49 50 6@ 70 80 34 108
TIME (MS X 1@-1)
CHANNEL : HEDRG FILTER: CH. CLASS 1p0@ PEAK DATA: 117 63 C @ 4 96 MS; @ B3 C @ -0 88 MS

109


Cathy 
109


TRANSPORTATION RESEARCH CENTER INC.

REAR HEAD DROP TEST

CRABI 12-MONTH 24-JAN-02
TRC INC. TEST NO: 022CO1HR1 572R SN022 HEAD DROP CAL 01
| | I I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
I I I I
| RELATIVE HUMIDITY | 10 - 70 % |  33.0 % I
I I | |
| PEAK RESULTANT ACCELERATION | 5 - 71 G | 62.36 G |
| | I I
| PEAK LATERAL ACCELERATION | 15 G MAX | 2.07 G |
I | | I
| IS ACCELERATION CURVE | | |
| UNIMODAL? ( <=17%) | YES |  YES (9.7%) |
TEST MEETS SPECIFICATIONS
TECHNICIAN ; RUN NUMBER: 012402.1449;5
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PART 572R CRABI REAR HEAD DROP CALIBRATION
HEAD ACCELERATION X AXIS

150 TRC TEST NUMBER: @22CBiHR1 S72R SN@22 HEAD DROP CAL 81 RUN NUMBER: 812802 1814,5
120 —-
968 —
=
{an]
i 68 — -
<
e
L
—
Lo
{ s
L}
<T
50 —-
4
» | | |
-10 9 28 47 66 85 104 123 142 161 186 200
TIME (MS X 18-1)
CHANNEL : HEDXG FILTER: CH. CLASS 1000 PEAK DATA: 62.20 C € 8 B8 MS;, -B.32 C @ -0 16 MS
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30

60

3@

)

(G

ACCELERATION

=30

-390

PART S72R CRABI REAR HEAD DROP CALIBRATION
HEAD ACCELERATION Y AXIS

TRC TEST NUMBER: B22CB1HR1 S72R SNP22 HEAD DROP CaAL @1 RUN NUMBER: 012882 1014;5
-19 g 10 20 30 40 50 60 70 80 90 100
TIME (MS X 18-1)

CHANNEL : HEDYG

FILTER: CH. CLASS 100@

112

PEAK DATA: B .80 C

@ - 16 MS; -1.36 G @ 4.72 M5
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90

60

3@

(G)

ACCELERATION

-39

-90

PART 572R CRABI REAR HEAD DROP CALIBRATION
HEAD ACCELERATION Z AXIS

=18

CHANNEL © HEDZG

TRC TEST NUMBER: B22CR1HR1 972R SNB22 HEAD OROP CAL @1 RUN NUMBER: 012882 1@814,5
8 10 20 30 40 o8 60 70 80 9@ 1040
TIME (MS X 1@8-1)
FILTER: CH. CLASS 1006 PEAK DATA: 567 G 8 7.68 MS; -1.87 C @ -8.48 NS
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150

124

94

(G)

60

ACCELERATION

30

PART S572R CRABI REAR HEAD DROP CALIBRATION

HEAD RESULTANT ACCELERATION

TRC TEST NUMBER: ©22CB1HR1 ST2R SNB22 HEAD DROP CAL 01 RUN NUMBER: 8128082 10814;5
-10 9 28 47 66 85 104 123 142 161 180 200
TIME (MS X 18-1) :
CHANNEL - HEDRG FILTER: CH.  CLASS 100@ PEAK DATA: B2 .37 C @ B8.88 MS, .24 C @ -@ 72 MS
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC. TEST NO: 022C0
| TEST PARAMETER

|

| TEMPERATURE

I

| RELATIVE HUMIDITY

I

| IMPACT VELOCITY

I | 10 MS
| INTEGRATED = -------
| PENDULUM | 20 MS
| VELOCITY = = =—---ea-
I | 25 MS
| PEAK D-PLANE

| ROTATION

| PEAK MOMENT DURING
| ROTATION INTERVAL

T T T S S S ——

| POSITIVE MOMENT DECAY TIME
|TO 5 NM LEVEL

TEST MEETS SPECIFICATIONS

TECHNICIAN

NECK FLEXION TEST

CRABI 12-MONTH 25-JAN-02
INF2 572R SN022 NECK FLEX CALO1
| SPECIFICATION | TEST RESULTS |
I | I
| 20.6-22.2 DEG. C | 21.1 DEG. C |
I I I
| 10 « 70 % | 24.0 % |
I I I
| 5.1 - 5.3 M/S | 5.25 M/S |
| 1.6 = 2.3 G | 2.03 M/S |
| 3.4 - 4.2 M/S | 4,18 M/S |
| %3 - 5.2 W28 | 5.10 M/S |
| | I
I 75 - 86 DEG. | 76.94 DEG |
I I |
| 39 - 45 NM | 40.64 NM |
| I I
I 60 - 80 MS | 69.92 MS I

RUN NUMBER: 012502.0928;1
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PART 572R CRABI NECK FLEXION CALIBRATION
PENDULUN DECELERATION

400 TRC TEST NUMBER: @22CBINF2 572R SNB22 NECK FLEX CALB1 RUN NUMBER: @12582 1332;2
320 —+
T 240 —
=
>C
=2
168 — -
=
[ |
i
<T
o
L
—J
&5 80 —
O
<r
] //\ el el I
L\/V S~
8 | | | | |
-20 8 20 40 60 80 1008 120 140 160 184@ 200
TIME [MS) :
CHANNEL : PENXG FILTER: CH. CLASS 180 PEAK DATA: 27 .04 C @ 9 .44 NS, -4 19 G & 36 .80 MS
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PART S572R CRABI NECK FLEXION CALIBRATION
PENDULUNM INTEGRATED VELOCITY

150 TRC TEST NUMBER: @22CBINF2 S72R SNB22 NECK FLEX CAL@1 RUN NUMBER: ©125@82 1332,2
120 — -
o 96 — -
>
5
—_ -
z ; 2
o
o
o 30—
=
@
8 | | | | |
-20 ] 24 40 60 80 100 120 140 160 188 208
TIME [MS)
CHANNEL - PENXVI FILTER: CH. CLASS 1880 PEAK DATA 6.04 MsS B 200 .08 MS; -0 @1 M/S @ -20 @8 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
ROTATION ABOUT BASE OF NECK

120 TRC TEST NUMBER: B22CBINF2 972R SN@22 NECK FLEX CAL®@1 RUN NUMBER: 0812502 1332,2
90 —
6@ —
L 30—
-}
L ¥ 5 . V i
b
) /\
B e \
_._38 =
-60 I
-20 ] 20 40 60 80 100 120 140 160 184 204
TIME ([MS)
CHANNEL : BETA FILTER: CH. CLASS 680 PEAK DATA: 17.34 ¢ @ 53.28 NS; -14 62 ° B 193.208 NS
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PART 572R CRABI NECK FLEXION CALIBRATION
ROTATION ABOUT OCCIPITAL CONDYLE

{29 IRC_TEST NUMBER: 022CINF2 572R SNB22 NECK FLEX CAL®1 RUN NUMBER: 012582 .1332;2
90 (—
60 —
L 38—
at
(]
=
I
@
-3 —-
-60
-20 @ 20 40 60 80 100 120 140 160 180 20¢
TINE  (NS)
CHANNEL - THETRA FILTER: CH. CLASS 60 PEAK DATA: 59 61 o @ 52 .24 MS; -62.43 ° B 185 .36 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
TOTAL ROTATION
TRC TEST NUMBER: 822CBINF2 972R SN@22 NECK FLEX CAL@1 RUN NUMBER: @12582 1332,2

120

6@ —-

(¢)

38 —-

ANGLE

-30 —

-20 @ 20 40 60 80 100 120 140 160 180 200
TINE ([MS)

CHANNEL : TOTAN FILTER: CH. CLASS 60 PEAK DATA- 76.94 o @ 52 48 MS; -76.97 © B 189 .60 NS

120
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PART 572R CRABI NECK FLEXION CALIBRATION
NECK FORCE X AXIS

a0 TRC TEST NUMBER: @22CBINF2 372R SNB22 NECK FLEX CaAL@1 RUN NUMBER: 8125862 1332;2
40 |—-
e —
®
=z -40 [—
L
[
o
o
L
_86 i
-120 —-
" | | | 1 |
-20 8 20 40 60 80 100 120 140 160 180 200
TIME (MS)
CHANNEL : NEKXF FILTER: CH. CLASS 1000 PEAK DATA: 37 82 N @ 172 32 MS; -68! 3@ N B 46.88 MS
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PART S72R CRABI NECK FLEXION CALIBRATION
NECK MOMENT Y AXIS
TRC TEST NUMBER: @22C@INF?2 572R SNB22 NECK FLEX CAL@! RUN NUMBER: 812502 .1332,2

160

120 =

(N-M)

TORGQUE

' (-

: l | | |
% % o 20 40 60 80 100 120 140 160 180 200

TIME (M5)
CHANNEL : NEKYM FILTER: CH. CLASS 600 PEAK DATA: 37 17 N-M @ 48 08 MS; -11 85 N-M @ 13.84 MS
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160

120

8@

(N-M)

44

TORQUE

-48

-89

PART 572R CRABI NECK FLEXION CALIBRATION
MONENT ARBOUT OCCIPITAL CONDYLE

TRC TEST NUMBER: @22C@INF2 S972R SN@22 NECK FLEX CAL@1 RUN NUMBER: 012582 1332,2
-20 @ 20 40 60 80 100 120 140 160 180 200
TIME [MS) :
FILTER: CH. CLASS 6b@e PEAK DATA: 40 64 N-M B 47 B4 NS; -9 B3 N-MN B 13.68 NS

-HANNEL : NEKOM
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PART 572R CRABI NECK FLEXION CALIBRATION
TOTAL ROTATION VS OCCIPITAL CONDYLAR MOMENT

{pg TRC_TEST NUMBER: 822C@INF2 572R SN@22 NECK FLEX CALO1 RUN NUMBER: 0125@2.1332;2
80 —
60 — -
=
40—
L
=
o
=
20—
@ S, S
. | | | | l | |
-30 A5 2 15 30 45 60 75 90 105 120 135
ANGLE  (°)
CHANNEL : TOTAN FILTER: CH. CLASS 60 PEAK DATA: 76.94 © @ 52.48 MS, -76.97 © @ 183 6@ MS
NEKON CH. CLASS 600 40 64 N-M @ 47 .84 NS, -9 89 N-MB (3 68MS
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

CRABI 12-MONTH 25-JAN-02

TRC INC. TEST NO: 022CO1NE1 572R SN022 NECK EXT. CALO1

| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I | I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C

I | I
| RELATIVE HUMIDITY | 10 - 70 % |  32.0 % |
| I I |
| IMPACT VELOCITY | 2.4 - 2.6 M/S | 2.59 M/S |
| | 6 MS | 0.8 - 1.2 M/S | 0.87 M/S |
| INTEGRATED =  ———mm e e e mmmm e mm e
| PENDULUM | 10 MS | 1.5 - 2.1 M/s | 1.60 M/S |
| VELOCITY = = == e e mmmem oo mm oo em oo mmmmmmmmm o
| | 20 MS | 2.2 - 2.9 M/S | 2.29 M/S I
| PEAK D-PLANE I I I
| ROTATION | 80 - 92 DEG. |  84.93 DEG. |
| PEAK MOMENT DURING | | |
ROTATION INTERVAL | -12 / -23 NM | -18.06 NM |
| POSITIVE MOMENT DECAY TIME | | |
|TO -5 NM LEVEL | 76 - 90 MS | 82.24 MS |
TEST MEETS SPECIFICATIONS

L4
TECHNICIAN RUN NUMBER: 012502.1359;2
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PART S72R CRABI NECK EXTENSION CALIBRATION
PENDULUN DECELERATION

190 TRC TEST NUMBER: 822C@INE1 S572R SN@22 NECK EXT. CALA1 RUN NUMBER: 812582 14@2,2
240 — -
i 180 —-
=
=
120 —-
=
a
=
e
=
= 60—
2
E . . )
; N A N /\‘\/\/\fw—
RVAYAVAZAVARRVAS v
5 | | | | | | | |
-20 a 20 408 60 80 100 120 140 160 180 208
TIME (M5)
CHANNEL : PENXG FILTER: CH. CLASS 188 PEAK DATA: 21 06 C @ 9.20 MS;, -2.47 G @ 26.24 NS
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PART 572R CRABI NECK EXTENSION CALIBRATION
INTEGRATED PENDULUM VELOCITY

100 TRC TEST NUMBER: B22C@INE1 372R SN@22 NECK EXT. CAL@1 RUN NUMBER: 012502 .14@2,2
gl —
5 Bl ==
=
=
i
= 46 —
> . ;
— J,f*’““““‘_”FE___—F_
T ; ;
S
o 20—
-
@
20 | | | | |
-20 a 20 40 60 80 100 120 140 160 180 200
TIME (MS)
CHANNEL = PENXVI FILTER: CH. CLASS 180 PEAK DATA: 3.25 MsS @ 206 .46 MS; 0.0@ M/S B -0 .48 NS
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PART S572R CRABI NECK EXTENSION CALIBRATION
ROTATION ABOUT BASE OF NECK

100 TRC TEST NUMBER: B22CBINE1 572R SNB22 NECK EXT. CALB1 RUN NUMBER: 8125682 .14@2,2
80 —
6@ —
SR | -
sl
(]
=
<
28 —-
B _-H—H_‘_-_'_“‘-————..
i | | | | il
-20 @ 20 40 68 80 100 120 148 160 180 200
TIME (MS) '
CHANNEL © BETA FILTER: CH.  CLASS 60 PEAK DATA: 17.72 o & 74 88 MS, -2 54 © € 200 @8 MS
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PART 572R CRABI NECK EXTENSION CALIBRATION
ROTATION ABOUT OCCIPITAL CONDYLE

100 TRC TEST NUMBER: B822CQINE1 972R SN@22 NECK EXT. CAL@1 RUN NUMBER: 012502 1482;2

88 —-

680 — -

(°)

ANGLE

...2@ l
-20 ? 2@ 40 60 80 100 120 140 160 180 200
TIME (M5) '
CHANNEL - THETA FILTER: CH. CLASS 68 PEAK DATA: 67 21 o & 74 72 MS; -15.98 ° B 200 0@ MS
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PART S572R CRABI NECK EXTENSION CALIBRATION
TOTAL ROTATION

100 TRC TEST NUMBER: B22CBINET S72R SNB22 NECK EXT. CAL®1 RUN NUMBER: ©812502.146@2,2

8e F—-

68 —-

(®)

ANGLE

o | | |
-20 @ 24 40 60 80 100 120 140 160 184 200

TIME (MS)
CHANNEL : TOTAN FILTER: CH. CLASS 6@ PEAK DATA: 84.93 o @ 74 80 NS, -18 .52 ° B 200.08 NS
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PART S72R CRABI NECK EXTENSION CALIBRATION
NECK FORCE X AXIS

100 TRC TEST NUMBER: 822CBINE1 572R SN@22 NECK EXT. CAL@1 RUN NUMBER: 912502 1482,2
80 —
68 —
=
>
= 48 — -
[=H}
L |
&
=
L
20 —-=
g \-//\\—-—Hx/\_/\
5 | | I | | | | | l
-20 a 20 40 60 80 100 120 140 160 180 200
TIME (MS) :
CHANNEL : NEKXF FILTER: CH. CLASS 10080 PEAK DATA: 195 65 N @ 63 .92 MS; -88.80 N @ 199.60 MS
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PART 572R CRABI NECK EXTENSION CALIBRATION
NECK MOMENT Y AXIS

,g IRC_TEST NUMBER: @22C@INE1 572R SN822 NECK EXT CAL@1 RUN NUMBER: 012582 1482;2
10—
a 7
=
=
_la .
L
= |
=
o
[ |
—
_28 .
_38 Sy
e I | l | | |
-20 9 20 40 60 80 100 120 140 160 180 200
TIME  (MS)
CHANNEL : NEKYM FILTER: CH. CLASS 608 PEAK DATA: 7.89 N-M e 12 48 MS; -17 B1 N-M e 6B .56 MS
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PART 572R CRABI NECK EXTENSION CALIBRATION
MOMENT ABOUT OCCIPITAL CONDYLE

20 TRC TEST NUMBER: B22CBINE1 572R SNB822 NECK EXT. CALB1 RUN NUMBER: 012502 14@2,2
18 —
) /\/
=
-18 —-
Lu
-
[ e
(8
=)
—
-20 — -
_3@ o
y ] I B R
-20 @ 20 40 60 80 100 1208 140 160 184 200
TIME (MS) :
CHANNEL : NEKOM FILTER: CH. CLASS 6090 PEAK DATA: .26 N-M @ 12 48 MS, -18 86 N-M @ 68 48 NS
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PART S572R CRABI NECK EXTENSION CALIBRATION
TOTAL ROTATION VS OCCIPITAL CONDYLAR MOMENT

20 TRC TEST NUMBER: B22CR@INET 572R SN@22 NECK EXT CALB1 RUN NUMBER: 012502 '146@2,2
16 —-
@
=
-108 —-
=
=]
o
o
—
_2@ (I
-30 —
4G | |
-30 -13 a 15 38 45 60 70 90 185 120 135
ANGLE (°) -
CHANNEL : TOTAN FILTER: CH. CLASS 60 PEAK DATA: 84 93 o @ 74 80 NS, -18.52 © B 200 .08 NS
NEKOHM CH. CLASS 666 6.26 N-Me 12 48 MS; -18.06 N- B 68 .48 MS
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
CRABI 12-MONTH 28-JAN-02

TRC INC. TEST NO: 022CO1TH3 572R SNO22 THORAX CAL 01

e e e S R S S S S S R M S R S R e —

TEST PARAMETER | SPECIFICATION TEST RESULTS
I | | I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
I I | |
|RELATIVE HUMIDITY | 10 - 70 % | 41.0 % |
| I | I
| PENDULUM VELOCITY | 4.90 - 5.10 M/S | 4.93 M/S |
I | | |
| MAXIMUM RESISTIVE FORCE | 1514 - 1796 N | 1554. N |

U —————————— e e R e T

TEST MEETS SPECIFICATIONS

TECHNICIAN W Z/@éé&ﬂ RUN NUMBER: 012802.1001;1
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PART S572R CRABI THORAX [MPACT TEST
PENDULUM DECELERATION

100 TRC TEST NUMBER: ©22CB1TH3 572R SNB22 THORAX CAL 01 RUN NUMBER: 812882 1842;1
80 — -
6@ +—
s
-
o
e 40 |—
<L
[ o
Lol
=)
Ll
[ o |
b
20 —-
4]
» | | | | L
-10 a 1@ 20 38 40 50 68 70 80 90 100
TIME [M5)
CHANNEL : PENXG FILTER: CH. CLASS 18@ PEAK DATA: 55.49 G e 11 .20 NS, -B0.12 C @ 64 96 MS
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PART S572R CRABI THORAX IMPACT TEST
PENDULUM FORCE
TRC TEST NUMBER: 822CB1TH3 572R SNB22 THORAX CAL @1 RUN NUMBER: @128@2.1082;1

200

169 [—-

128 p—=

(N X 101)

FORCE

» 1 | | |
-10 ) 10 20 30 40 S0 Y] 70 8@ 94 1040

TIME (MS)
CHANNEL : PENXF FILTER: CH. CLASS 180 PEAK DATA: 1554 99 N @ 11 28 MS; -3 .35 N € 64.96 MS
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ROBERT A. DENTON, INC.

2967 Waterview Dr., Rochester Hills, M| 48309-4600

B | Tel (248) 852-5100 - Fax (248) 852-8060 - email: info@radenton.com + www.radenton.com
| - .
(/.ralc; %C"L .

Lowselr Neok

Calibration Report
Uni-Directional Calibration

Autorraled Lood Ul Caibration Sy stem
Copynght fc) | 987-2000 Robet A Denion. Inc

Calibration No. c2632002 Date Jan 15, 2002 Due Jan 15, 2003
Model No. 25544 Serial No. 280
Technician J. Kovalchuk Temp (C)/ Hum. (%) 216 { 335
Customer VRTC Last Calibrated Jan 15, 2002
Description Infant Neck Customer Tag Number NIA
Voltage Calibration
Bridge Capacity Zero Offset  Nonlinearity Hysteresis Qutput @ Capacity % Change
Fx 200.0 Ibf 0.0028 mvhy 0.02%F3 0.07 % FS 1.8787 mvyiv 0.00 % FS
FY 200.0 Ibf -0.0019 mviv 0.04%FS 0.05 % FS 1.9803 mv/V 000 % FS
FZ 500.0 Ibf 0.0132 mvVv 0.04 % FS 0.04 % FS -0.8590 mviv 0.00 % FS
MX 500.0 in-lof 0.0079 mvv 0.18%FS 038 % FS 1.2889 m\Viv 0.00 % FS
MY 500.0 in-lof 0.0228 mviv 0.29 % F5 025 % FS 1.3061 mv/iv 0.00 % FS
MZ . 300.0 in-lof -0.0081 mvAv 0.06 % FS 0.65 % FS 1.4120 myiv 0.00 % F5
Shunt
Bridge Shunt Value Equivalent Load Bridge Resistance (nom)
FX 1200 K Ohms 147.2 Ibf 7000 Ohms
FY 1200 K Ohms 147 1 Ibf 7000 Ohms
FZ 3000 K Ohms -34086 Ibf 7000 Ohms
WX BDO K Ohms 4291 in-lof 3500 Ohms
MY BOO K Ohms 424 6 in-lof 350.0 Ohms
MZ 160.0 K Ohms 2311 in-lbf T00.0 Ohms
MOTE: Positive shunt is between +Exc_+5ig Megative shunt is between -Exc_+3ig
Wire Color Codes
EX-MX FY-MY FZ-MZ
Brown + Exc Fed Stripe + Exc, Green + Exc.
Red + Sig. Black + Sig. Blue + Sig.
Orange - Exc. White - Exc. Violat - Exc.
Yellow - Sig. Elack Stripa - Sig. Grey - Sig.
Reference Load Cell
Manufacturer Model No. Serial No, Calibration Due Date
Revere 363-810-500-20P1 HBOT172L ul 24, 2002
i / /
; f{f
S N A
Calibrated by S R — £,
.~ Robert A. Denton, Inc. Authorized Representative 011802 {04823

File WCALRPT FPL

Page 1 of 1

Creating the Standard in Safety Measurement Since 1974
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Calibration Number C2632002 This Calibration 10:27:27 Jan 15, 2002
Model Number 2554A Calibration Due Jan 15, 2003
Serial Number 280 Last Calibrated Jan 15, 2002
Description Infant Neck Temp (C) / Hum. (%) 216 [ 335
Customer VRTC Customer Tag Number N/A
Loading Sequence
AXxis FS Load FS Output Sensitivity Nonlinearity Hysteresis Moment
EU mV/vV mV/V/EU %FS %FS Arm EU
FX 200.0 Ibf 1.9757 0.0098785 0.02 0.07 0.00
FY 200.0 Ibf 1.9803 0.0099016 0.04 0.05 0.00
FZ 500.0 Ibf -0.8590 -0.0017181 0.04 0.04 0.00
MX 500.0 in-lbf 1.2889 0.0025778 0.16 0.38 1.00
MY 500.0 in-Ibf 1.3061 0.0026123 0.29 0.25 1.00
MZ 300.0 in-lbf 14120 0.0047068 0.06 0.65 1.50
Bridge Unbalance
FX Axis 0.0028 mV/V
FY Axis -0.0019 mV/V
FZ Axis -0.0132 mV/V
MX Axis -0.0078 mV/V
MY Axis -0.0228 mV/V
MZ Axis -0.0091 mVIV
Linearization
Force ( FX ) = 00 + 101.2 * Output (mV/V)
Force ( FY ) = 0.0 + 101.0 * Output (mV/V)
Force ( FZ ) = 0.1 + -582.0 * Output (mV/V)
Force ( MX ) = -0.4 + 387.9 * Output (mV/V)
Force ( MY ) = -0.4 + 382.5 * Output (mV/V)
Force ( MZ ) = 0.1 + 212.4 * Output (mV/V)

CALIBRATION REPORT

Uni-Directional Calibration
Loading Sequence Summary

Automated Load Cell Calibration System

Copyright (¢)1987-2000 Robert A. Denton, Inc.
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Calibration Number
Model Number
Serial Number

Description
Customer
Bridge
Applied Load
FX 200.0 Ibf
FY 200.0 Ibf
FZ 500.0 Ibf
MX 500.0 in-Ibf
MY 500.0 in-Ibf
MZ 300.0 in-lbf
Bridge
Applied Load
FX 200.0 Ibf
FY 200.0 Ibf
FZ 500.0 Ibf
MX 500.0 in-Ibf
MY 500.0 in-Ibf
MZ 300.0 in-Ibf

CALIBRATION REPORT

Uni-Directional Calibration
Crosstalk Summary

Automated Load Cell Calibration System
Copyright (¢)1987-2000 Robert A. Denton, Inc.

C2632002
2554A

280

Infant Neck

Raw Crosstalk Data (mV/V)

This Calibratior

Calibration Due

Last Calibrated

-Temp (C) / Hum. (%)
Customer Tag Number

FX

200.0
Ibf

1.9757
0.0168
0.0049
0.0039
0.0077
0.0169

Py

200.0

Ibf

-0.0109
1.8803
-0.0005
0.0098
0.0141
1.9700

FZ

500.0
Ibf

-0.0027
-0.0092
-0.8590
-0.8568
-0.8521
-0.0103

%FS Crosstalk *

FX

200.0
|bf

0.00%
0.85%
0.25%
0.20%
0.39%
0.86%

FY

200.0

Ibf
-0.55%
0.00%
-0.02%
0.49%
0.71%
0.52%

FZ

500.0
Ibf

0.31%
1.07%
0.00%
0.26%
0.81%
1.20%

syE:

10:27:27 Jan 15, 2002
Jan 15, 2003
Jan 15, 2002
216 [ 335
N/A -
MX MY Mz
500.0 500.0 300.0
in-Ibf in-1bf in-1bf
0.0012 -0.0102 -0.0019
0.0073 -0.0017 -0.0111
-0.0065 0.0035 0.0130
1.2889 0.0067 0.0276
-0.0064 1.3061 -0.0139
0.0040 -0.0083 1.4120
MX MY MZ
500.0 500.0 300.0
in-lbf in-1bf in-Ibf
0.09% -0.78% -0.13%
0.56% -0.13% -0.78%
-0.51% 0.27% 0.92%
0.00% 0.51% 1.96%
-0.50% 0.00% -0.98%
0.31% -0.64% 0.00%

* Percentage crosstalk for force channels applying moments are corrected for the applied force.

File UXTALKFPC
Teachrician: J Kovalchuk

Page:
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Calibration Number
Madel Number
Serial Number
Dascrption
Customer

Measurement Report

Load Cell Bridge Impedance
Measurement Summary

Automated Load Cell Impedance Measurement System

Measurement Equipment
Keithley Model 7001 Switch System
Keithley Model 2000 Multimeter

Keithley Model 6517A Electrometer/High Resistance Meter

R |
3

Copw;ght © 1998 Robert A, [}entun Inc.
2632002 This Calibration 102727 Jan 15, 2002
25544 Calibration Dus Jan 15, 2003
280 Last Calibrated Jan 15, 2002
Infant Neck Temp (°C) / Hum (%) 2227253
VRTC Customer Tag N/A
Bridge Impedance Measurements”
Input OQutput
Axis Impedance Impedance
Channel 1 FX 701.48 701.44 Chms
Channel 2 FY 701.01 701.02 Ohms
Channel 3 FZ 702.73 70260 Ohms
Channel 4 MX 355.54 38549 Ohms
Channel 5 MY 35569 38577 Ohms
Channel 8 M2 70060 70043 Ohms
Bridge High Short Measurement™”
Bridge to
Axis Transducer Bod
Channel 1 FX >=500 G Ohms :m‘-"ohms}
Channel 2 FY >= 500 GOhms {1D Ohms)
Channel 3 FZ >= 500 G Ohms {113 Ohms)
Channel 4 MX >=500 G Ohms (10°Ohms)
Channel 5 MY >=500 G Ohms (10°Ohms)
Channel 6 M2 >=500 G Ohms (10°0hms)
Serial Number Measurement Accuracy
0B98582 MiA
0643818 +0.045 Ohms/Year @ 23°C £5°C
0695446 £(11,25 x 10*6) + 10°5 Ohms/Year @ 18°C-28°C

% NOTE: Input impedance measurements taken between texcitation, output impedance measurements taken between tsignal
NOTE: High short mzasurements are (aken betwean +excitation and the transducer body. Measurements are made at +50.0 VDC
Robert A, Centon, Inc, canifies thal all equipment used to perfarm measurements expressed in this report are traceable to the

National Institute of Standards and Technalogy and are in accordance with ANSUNCSL Z540-1-1994 [MIL-STD 4566824)

File. MEASRPT OFM
Techwcian, J, Kovakbuk

Page 1 r.‘}.f 1
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MOUNTING FOR ENDEV
7264-2000 ACCELEROMETER

500 NEUTRAL AXIS —

.50

DlA.

+FZ

CAP SCREW, 4
PLACES
ON 1730 B.C.

MIUNTING HOLE FOR
¥ 10 SOCKET HEAD

# 10-32 TAP THRU
4 PLACES OM 2873
BLC AT 45 TD
AXIE

L4377 legd R.

CABLE
Fx, FY, FZ

INFANT DUMMY &-CHANNEL LOAD CELL

CABLE
H¥, MY, MZ

\\— MOUNTING HOLES FOR

ACCELEROMETER
BLOCK

MODEL 2554 MODEL 25544
AXIE CAPACTTY OUTPUT & CAPACITY BRIDGE RESISTAMCE BRIDGE RESISTANCE
Fy 200 LBS. LB mW/V NOMINAL 700 OHMS 700 OHMS
Fy 200 LBS. LB mW/\V NOMINAL 700 OHMS 700 OHMS
F2 500 LBS. B AW NOMINAL 480 OHMS 700 DOHMS
M 500 LB-IN. 1.3 mW/V NOMINAL 350 OHMS 350 OHMS
MY 500 LB-IN, 1.3 mW/Y NOMINAL 350 OHMS 350 OHMS
Mz 300 LB-IN. 1.2 mW/V NOMINAL 700 OHMS 700 OHMS
NONLINEARITY < 1% OF FULL SCALE  NOTE: INFANT DUMMY LOAD CELL
CROSSTALK < 5% OF FULL SCALE THIS LOAD CELL IS UTILIZED
WEIGHT - 030 LBS. MOMIMAL IN THE UPPER NECK, LOWER NECK =an  FLLL taa G WORGAN
© AND LUMBAR SPINE OF THE el vis animm s 1B o S
INFANT DUMMY, F¥ AND MX ; ' TV PLACE DECILS R RS DMRPAST R 15T
POLARITY WILL CHANGE BASED B| WAS DRG. B-2554 |esms M T e - AT o
ON MOUNTING LOCATION, 4 | ADD WEIGHT SPEC |izree et
ROBERT A. DENTON, INC, B-255
v REVISIN BATE EOCGEI TR MILLY, MhoTan = 4-1
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ROBERT A. DENTON, INC.

2967 Waterview Dr., Rochester Hills, Ml 48309-4600

Tel (248) 852-5100 « Fax (248) B52-8080 » email: info@radenton.com + www radenton com

Crals p L
Calibration Report
Uni-Directional Calibration
Autarrited Lowsd Cell Col sbration System

6 >

Copynght (c) 1987-2000 Rabert A, Derton, Lne.

Calibration No. C2633005 Date  Jan 16, 2002 Due Jan 16, 2003
Model No. 25544 Serial No, 283
Technician J. Kovalchuk Temp (C) { Hum. (%) 226 /| 268
Customer VRTC Last Calibrated Jan 16, 2002
Description Infant Neck Customer Tag Number N/A
Voltage Calibration
Bridge Capacity Zero Offset  Nenlinearity Hysteresis Qutput @ Capacity % Change
Fx 200.0 Ibf 0.0003 mvy 0.04 % FS 0.04 % FS5 1.9630 mhv 000 % FS
FY 200.0 ibf 0.0028 mvV 0.05%FS 0.06 % F3 1.9687 mVv 0.00 % FS
FZ 500.0 Ibf =0.0159 mvnvy 0.02%FS 0.05 % FS -0.8827 mv 000 % FS
X 500.0 in-ibf 0.0008 mviv 011%FS 0.20 % F3 1.3043 mviv 000 %FS
MY 500.0 in-ibf 0.0074 mvh 0.18 % FS 0.41 % F5 1.2828 mWiv 0.00 % FS
MZ 300.0 in-ibf 0.0109 mviv 014 % Fs 0.18 % F3 1.3871 mviv 000 % FS
Shunt
Bridge Shunt Value Equivalent Load Bridge Resistance (nom)
FX 120.0 K Ohms 149.0 Ibf 700.0 Ohms
FY 120.0 K Ohms 148.4 |bf 700.0 Ohms
FZ 300.0 K Ghms -339.1 1bf 7000 COhms
WX 80.0 K Chms 4258 in-lbf 350.0 Ohms
MY B0.0 K Chms 4281 in-bf 3500 Ohms
M2 160.0 K Chms 2375 indbf 700.0 Chms
MOTE: Fositive shunt is between +Exc_+S5ig Megative shunt is between -Exc_+3ig
Wire Color Codes
FX-MX EY-MY FZ-MZ
Brown + Exc. Red Stripe + Exc. Green + ExC
Red + 3ig Black + Sig. Blue + Sig.
Crange - Exc. White - Exc. Violet - Exc.
Yellow - Sig. Black Stripe - Sig. Grey - Sig.
Reference Load Cell
Manufacturer Model No. Serial No. Cali ion Due Date
Revere 363-B10-500-20P1 HB07172L Jul 24, 2002
4,/’ ya
Calibrated by ) / at f,..cf_c_—f-.’?@ U e
T —_ Roben A Denton, Inc. Authorized Representative 01116102 13:32°60

-

Paga 1 of 1
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CALIBRATION REPORT

Uni-Directional Calibration
Loading Sequence Summary

Automated Load Cell Calibration System
Copyright (¢)1987-2000 Robert A. Denton, Inc.

Temp (C)/ Hum. (%)
Customer Tag Number

Calibration Number C2633005 This Calibration
Model Number 2554A Calibration Due
Serial Number 283 Last Calibrated
Description Infant Neck
Customer VRTC
Loading Sequence
Axis FS Load FS Output Sensitivity Nonlinearity Hysteresis
EU mVv/Vv mV/V/IEU %FS
FX 200.0 |Ibf 1.9630 0.0098149 0.04
FY 200.0 |Ibf 1.9697 0.0098486 0.05
FZ 500.0 Ibf -0.8627 -0.0017255 0.02
MX 500.0 in-lbf 1.3043 0.0026086 0.11
MY 500.0 in-Ibf 1.2928 0.0025857 0.18
MZ 300.0 in-lbf 1.3871 0.0046236 0.14
Bridge Unbalance
FX Axis 0.0003 mV/V
FY Axis 0.0028 mV/V
FZ Axis -0.0159 mV/V
MX Axis 0.0008 mV/V
MY Axis 0.0074 mV/V
MZ Axis 0.0109 mV/V
Linearization
Force ( FX ) 0.0 +
Force( FY ) 00 +
Force ( FZ ) 00 +
Force ( MX ) 0.3 +
Force ( MY ) -06 +
Farce { MZ ) -0.0 +

%FS

0.04
0.06
0.05
0.20
0.41
0.19

R B
3

13:20:36 Jan 16, 2002
Jan 16, 2003
Jan 16, 2002
226 [ 26.9
N/A
Moment
Arm EU
0.00
0.00
0.00
1.00
1.00

144

101.9
101.5
-579.5
383.2
386.9
216.2

Output (mV/V)
Output (mV/V)
Output (mV/V)
Output (mV/V)
Output (mV/V)
Qutput (mV/V)
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Calibration Number

Model Number

Serial Number
Description
Customer
Bridge
Applied Load
FX 200.0 Ibf
FY 200.0 Ibf
FZ 500.0 Ibf
MX 500.0 in-lbf
MY 500.0 in-Ibf
MZ 300.0 in-Ibf
Bridge
Applied Load
FX 200.0 Ibf
FY 200.0 Ibf
FZ 500.0 Ibf
MX 500.0 in-Ibf
MY 500.0 in-Ibf
MZ 300.0 in-Ibf

File: UXTALKFPC

Technician

J. Kovalchuk

CALIBRATION REPORT

Uni-Directional Calibration
Crosstalk Summary

R B

Automated Load Cell Calibration System g
Copyright (¢)1987-2000 Robert A. Denton, Inc.
C2633005 This Calibration 13:20:36 Jan 186, 2002
2554A Calibration Due Jan 16, 2003
283 Last Calibrated Jan 16, 2002
Infant Neck Temp (C) / Hum. (%) 226 / 269

VRTC

Customer Tag Number N/A-

Raw Crosstalk Data (mV/V)
FX Y FZ MX MY Mz
200.0 200.0 500.0 500.0 500.0 300.0
Ibf bf Ibf in-Ibf in-lbf in-Ibf
1.9630  -0.0050 0.0000  -0.0003  -0.0014 0.0047
-0.0003 19697  -0.0032 0.0114 -0.0019 0.0030
-0.0068 0.0024  -0.8627 0.0212  -0.0025 0.0096
-0.0111 -0.0008  -0.8541 1.3043  -0.0011 0.0153
-0.0050 0.0079 -0.8641 0.0137 1.2928 -0.0066
0.0095 1.9624 -0.0117 0.0077 -0.0097 1.3871

%FS Crosstalk *

FX FY FZ MX MY MZ

200.0 200.0 500.0 500.0 500.0 300.0

Ib Iof Ibf in-lbf in-Ibf in-Ibf
0.00% -0.26% 0.00% -0.07% -0.11% 0.34%
-0.02% 0.00% 0.37% 0.88% -0.15% 0.22%
-0.35% 0.12% 0.00% 1.62% -0.20% 0.70%
-0.56% -0.04% 1.00% 0.00% -0.09% 1.10%
-0.26% 0.40% 0.16% 1.05% 0.00% -0.48%
0.48% 0.37% 1.35% 0.59% -0.75% 0.00%

1 of
145

~ * Percentage crosstalk for force channels applying moments are corrected for the applied force.
Page:
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Measurement Report

R Load Cell Bridge Impedance i{ E
E Measurement Summary
g Automated Load Cell Impedance Measurement System 3
Copyright © 1998 Robert A. Denton, Inc.
Calibration Number 2633005 This Calibration 13:20:36 Jan 16, 2002
Model Number 25544 Calibration Due Jan 16, 2003
Serial Number 283 Last Calibrated Jan 16, 2002
Description Infant Neck Temp (°C) f Hum (%) 22,3 121.2
Customer VRTC Customer Tag N/A

Bridge Impedance Measurements”

Input Output
Axis Impedance |mpedance
Channel 1 FX 70408 704,06 Ohms
Channel 2 FY 703.54 703.42 Ohms
Channel 3 FZ 703.44 703.21 Ohms
Channel 4 MX 356,11 356.22 Ohms
Channel 5 MY 356.34 356.38 Ohms
Channel 6 MZ 705.28 70523 Ohms

Bridge High Short Measurement”™”

Bridge to
Axis Transducer Body

Channel 1 FX >=5.00 G Ohms (10° Ohms)

Channel 2 FY >=500 G Ohms (10°Ohms)

Channel 3 FZ >=500 G Ohms (10° Ohms)

Channel 4 MX >=500 G Ohms (10° Ohms)

Channel 5 MY >= 500 G Ohms (10° Ohms)

Channel 6 MZ >=5.00 G Ohms (10°Ohms)
= r;'l_e;surament Equipment Serial Nﬁmher Measurement Accuracy

Keithley Model 7001 Switch System 0598562 MYA

Keithley Model 2000 Multimeter 0643818 £0.045 Ohms/Year @ 23°C £5°C

Keithley Model 8517A Electrometer/High Resistance Meter 0695448 +{11 25 x 10%6) + 10°5 Ohms/Year @ 18°C-28°C

o MOTE' Input impedance measurements taken between texcitation, output impedance measurements taken between +signal
MOTE: High short measurements are taken between +excitation and the transducer body. Measuraments are made at +50.0 VDC.
Robert A, Denton, Inc. certifies that all equipment used to perform measurements expressed in this repon are traceable to the
Mational Institute of Standards and Technalogy and are in accordance with ANSYNCSL 7540-1-1984 (MIL-STD 45662A).

File MEASRPT.OFM
Tesmrician J Hovaichuk

Fl-age 10of1 1&02  1:39PM
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7264-2000 ACCELEROMETER AXIS
500 MEUTRAL ANIS —] -
£l r .
W 162 R
T 1.437 A
i, T C-G
250 DIA, -
+FZ
125
MOUNTING HOLE FOR —— | \
B 10 SOCKET HEAD
CAP SCREW, 4 \—
PLACES
M 1,750 B.C. MOUNTING HOLES FOR
ACCELEROMETER
BLOCK
- 2,730
CABLE CABLE
F¥, FY, FT MK, MY, MZ
INFANT DUMMY 6&6-CHANNEL LOAD CELL
MODEL 2554 MODEL 25544
AXIS CAPACITY OUTPUT & CAPACITY BRIDGE RESISTAMCE BRIDGE RESISTANCE
FX 200 LBS 1.B nWe NOMIMAL 700 OHMS 700 OHME
FY 200 LBS, 1.8 mWaY NOMIMAL 700 OHMS 700 OHME
FZ 500 LBS. B VY NOMINAL 480 OHMS 700 OHMS
M 500 LB-IN, 1.3 m¥/V NOMINAL 350 OHMS 350 OHMS
My 500 LB.-IN, 1.3 mWV/Y NOMINAL 350 OHMS 350 OHMS
M7 300 LE-~IN, 1.3 mV/Y NOMINAL 700 OHMS 700 OHMS
HOMLINEARITY € 1% OF FULL SCALE  NOTE INFANT DUMMY LOAD CELL
CROSSTALK < 5% OF FULL SCALE THIS LOAD CELL [S UTILIZED P ] W hn £ CA NORCLN
WEIGHT - 030 LEBS. NOMINAL IN THE UPPER MWECEK, LOWER MNECK =T 10718/91 w2504
© HHD LUNBAR. SEINE- T T C| WAS 40 LBS, |4/ DRETT T T
INFANT DUMMY, FX AND MX ; T'wD FLACE DECIMALS % e SURFACE FRESM LEA~T
POLARITY WILL CHANGE BASED B | WAS DRG, B-2354 |49 ry s o MR SN LBATS MELD AFTER PLATING
ON MOUNTING LOCATION, A | ADD WEIGHT SPEC |izeee ROBERT A. DENTON, INC. | _——?2%4_D
ETH REVISIOM DATE FOCHESTER HILLYE, NICHODse

MOUNTING FOR

ENDEWLC

B 10-32 TAF THRU
4 PLACES DN 2875
B.C AT 453 TO
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ROBERT A. DENTON, INC.

2867 Waterview Dr., Rochester Hills, M1 48309-4600
e AR e i S R § e T T O T T T R S TS T ST
s = R e e
Tel (248) 852-5100 - Fax (248) 852-6060 + email: info@radenton.com * www radenton.com

Lraky, FoO1 Calibration Report |
Uni-Directional Calibration
BPEr Neole | Aeiiachoisisonm
Calibration No. A2631002 Date  Jan 14, 2002 Due Jan 14, 2003
Model No. 25547 Serial No. 277
Technician B. Biermacher Temp (C) | Hum. (%) 219 / 2841
Customer VRTC Last Calibrated Jan 14, 2002
Description Infant Neck Custorner Tag Number NIA

Voltage Calibration

Bridge Capacity Zaero Offset  Nonlinearity Hystere sis Qutput @ Capacity % Change
FX 200.0 |bf 0.0096 mwvv 014 % FS 0.08 % FS 1.8565 mv/v 0.00 % FS
FY 200.0 lbf -0.0035 mViv 0.08 % FS 011 % F5 1.8820 mVNV 000 % FS
FZ 500.0 |bf -0.0230 mvViv 020%FS 0.06%F3 -(.B538 mvhY 0.00 % FS
X £00.0 in-1bf 0.0022 myvv 0.33%FS 055 % F5 13113 miv 0.00 % FS
MY 500.0 in-lbf 00112 mvivV 008%F3 0.92 % FS 1.2882 miVnv 0.00 % FS
MZ 300.0 in-lbf 0.0879 mviV 0.22 % FS 0.91 % FS 1.3871 mvnv 0.00 % FS

Shunt
Bridge Shunt Value Equivalent Load Bridge Resistance {nom}
FX 120.0 K Ohms 148.8 Ibf 700.0 Ohms
Fy 1200 K Ohms 148.3 Iof 700.0 Ohms
FZ 300.0 K Ohms -342.6 Ibf 700.0 QOhms
M 80.0 K.Ohms 422 6 in-Ibf 350.0 Ohms
MY 80.0 K Ohms 4297 in-lbf 350.0 Ohms
Mz 160.0 K Ohms 236.4 in-lbf 7000 Ohms

NOTE: Positive shunt is between +Exc_+Sig Negative shunt is between -Exc_+5ig
Wire Color Codes

FX-MX FY-MY FZ-MZ
Brown + Exc. Red Stripe + Exc. Green + Exc.
Red + Sig. Black + Sig. Blue + 5ig.
Orange - Exc. White - Exc Violet - Exc.
Yellow - Sig. Black Stripe - Sig. Gray - Sig
Reference Load Cell
Manufacturer Model No. Serial No. Calibration Due Date
Revere 353-B10-500-20P1 HBOT172L Jul 24, 2002
Calibrated by : fé@%z/ — &s

Fobert A. Denton, Inc. Authonzed Representative 01/14/02 09-50-08

e =

Filg UCALRPT FPC
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CALIBRATION REPORT
33 E Uni-Directional Calibration 3R ﬁ

Loading Sequence Summary

g Automated Load Cell Calibration System g
Copyright (c)1987-2000 Robert A. Denton, Inc.

Calibration Number A2631002 This Calibration 09:35:00 Jan 14, 2002
Model Number 2554A Calibration Due Jan 14, 2003
Serial Number 277 Last Calibrated Jan 14, 2002
Description Infant Neck Temp (C) / Hum. (%) 219 /| 281
Customer VRTC Customer Tag Number N/A
Loading Sequence
Axis FS Load FS Output Sensitivity Nonlinearity Hysteresis Moment
EU mV/V mV/VIEU % FS %FS Arm EU
FX 200.0 Ibf 1.9565 0.0097824 0.14 0.06 0.00
FY 200.0 Ibf 1.9620 0.0098102 0.08 0.11 0.00
FZ 500.0 Ibf -0.8538 -0.0017076 0.20 0.06 0.00
MX 500.0 in-lbf 1:3113 0.0026226 0.33 0.55 1.00
My 500.0 in-Ibf 1.2882 0.0025763 0.08 0.82 1.00

MZ 300.0 in-lbf 1.3871 0.0048238 0.22 0.91 1.50

Bridge Unbalance

FX Axis 0.0096 mV/V
FY Axis -0.0035 mv/v
FZ Axis -0.0230 mVNV
MX Axis 0.0022 mV/V
MY Axis 0.0112 mv/V
MZ Axis 0.0879 mV/V

Linearization
Force ( FX ) = 02 + 102.2 * OQutput (mV/V)
Force ( FY ) = 0.1 + 101.9 * Output (mV/V)
Force ( FZ ) = -0.2 + -585.2 * Qutput (mV/V)
Force ( MX ) = 0.8 + 381.1 * Output (mV/V)
Force ( MY ) = 0.2 + 387.8 * Output (mV/V)
Force ( MZ ) = 0.4 + 216.1 * Output (mV/V)

149
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Calibration Number

Model Number
Serial Number

Description
Customer

Bridge

FX
FY
FZ
MX
MY
MZ

Bridge

FX
FY
FZ
MX
MY
MZ

Applied Load

200.0 Ibf
200.0 Ibf
500.0 Ibf
500.0 in-Ibf
500.0 in-Ibf
300.0 in-Ibf

Applied Load

200.0 Ibf
200.0 Ibf
500.0 Ibf
500.0 in-Ibf
500.0 in-Ibf
300.0 in-lbf

CALIBRATION REPORT

Uni-Directional Calibration
Crosstalk Summary

A2631002
2554A

277

Infant Neck
VRTC

Raw Crosstalk Data (mV/V)

FX

200.0
Ibf

1.9565
-0.0124
0.0019
0.0014
-0.0068
-0.0084

EY

200.0
|bf

-0.0100
1.9620
-0.0033
0.0057
0.0019
1.9641

This Calibratiors

Automated Load Cell Calibration System
Copyright (c)1987-2000 Robert A. Denton. Inc.

Calibration Due

Last Calibrated

Temp (C) / Hum. (%)
Customer Tag Number

FZ

500.0
Ibf

0.0041
0.00086
-0.8538
-0.8450
-0.8513
0.0099

% FS Crosstalk *

FX

200.0
Ibf

0.00%
-0.63%
0.10%
0.07%
-0.35%
-0.43%

FY

200.0
Ibf

-0.51%
0.00%
-0.17%
0.29%
0.10%

0.10%
150

FZ

500.0
1bf

-0.48%

-0.07%
0.00%
1.02%
0.29%

-1.16%

MX

500.0
in-1bf

-0.0062
0.0080
0.0201
1.3113
0.0088

-0.0046

MX

500.0
in-Ibf

-0.47%
061%
1.53%
0.00%
0.67%

-0.35%

09:35:00

MY

500.0
in-Ibf

-0.0079
0.0029
-0.0120
-0.0070
1.2882
0.0067

MY

500.0
in-Ibf

-0.61%
0.22%
-0.93%
-0.54%
0.00%
0.52%

syE:
3

Jan 14, 2002
Jan 14, 2003
Jan 14, 2002

21.9 /

281
N/A -

MZ

300.0
in-bf

0.0006
0.0154
0.0175
0.0041

-0.0150

1.3871

MZ

300.0
in-Ibf

0.05%
1.11%
1.26%
0.30%
-1.08%
0.00%
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Calibration Number
Model Number
Serial Number
Cescription
Customer

Measurement Report

Load Cell Bridge Impedance
Measurement Summary

R D

Automated Load Cell Impedance Measurement System g
Copyright © 1998 Robert A. Denton, Inc.
A2631002 This Calibration 09:35:00 Jan 14, 2002
25544 Calibration Dues Jan 14, 2003
T Last Calibrated Jan 14, 2002
Infant Neck Temp (°C) / Hum (%) 225171214
VRTC Customer Tag N/A
Bridge Impedance Measurements”
Input Output
Axis Impedance Impedance
Channel 1 FX 701.06 70102 Ohms
Channel 2 FY 700.81 700.81 Ohms
Channel 3 FZ 702.23 70209 Ohms
Channel 4 MX, 356.01 35598 Obhms
Channel 5 MY 355 46 355.49 Ohms
Channel 6 MZ 70117 701.08 Ohms
Bridge High Short Measurement”™ "
Bridge to
Axis Transducer Body
Channel 1 FX >=500 GOhms (1UgDhms}
Channel 2 FY >=500 G Ohms (10° Ohms)
Channel 3 FZ >=500 G Ohms {10°Ohms)
Channel 4 MX »>=500 GOhms (1090hm$}
Channel 5 MY >= 500 G Ohms (10° Ohms)
Channel 6 MZ >=5.00 G Ohms (10° Ohms)
Measurement Equipment Serial Number Measurement Accuracy
Keithley Model 7001 Switch System 0E598562 MN/A
Keithley Model 2000 Multimeter 0643818 £0.045 Ohms/Year @ 23°C £5°C
0695446 £{11.25 x 106} + 10*5 Ohms/Year @ 18°C-28°C

Keithley Model 6517A Electrometer/High Resistance Meter

NOTE: Inpul impedance measurements taken between +excitation, oulpul impedance measuremants taken betwaen £signal
NOTE: High short measurements are taken between +excitation and the transducer body  Measurements are made at +50.0 VDC.
Robart A Dentan, Inc. certifies that all equipment used to perform measurements expressed in this report are traceable o the
mational Institute of Standards and Technology and are in accordance with ANSINCSL Z540-1-15%94 (MIL-5TD 456624).

i uE,lSRP'I'CI!’-'h:I
Tachmician B Bssrmachear

Page 1 of 1
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§ 10-32 TaP THRU
4 PLACES ON 2.875

MOUNTING FOR ENDEVE BC AT 45° TO
7264-2000 ACCELEROMETER AXES
500 NEUTRAL AXIS ~] —
1
" =
> oy TEE R
. - C-G
250 DIA, - 4(
o e R l‘rz
! o iy
.,'_i_ 2y
3 MOUNTING HOLE FOR — |
1 — ' 1 # 10 SOCKET HEAD
I CAP SCREW, 4
PLACES \\
ON 1.750 RC. MOUNTING HOLES FOR
1.000 ACCELERDOME TER
: BLOCK
2.750
CABLE CABLE
FX, FY, FZ MY, MY, MZ
INFANT DUMMY &6-CHANNEL LOAD CFEFLL
MODEL 2554 MODEL 25544
AXIS CAPACITY OUTPUT @ CAPACITY  BRIDGE RESISTANCE  BRIDGE RESISTANCE
Fx 200 LBS. 18 mW/Y NOMINAL 700 OHMS 700 OHMS
FY 200 LBS. L8 mWA NOMIMAL 700 OHMS 700 OHMS
F2 500 LBS. B nV/V NOMINAL 480 OHMS 700 OHMS
M 500 LB.-IN, 13 AV/Y NOMINAL 350 OHMS 350 OHMS
MY 500 LB.~IN, 13 mVSY NOMINAL 50 OHMS 350 DHMS
MZ 300 LB.-IN. 13 MW/ NOMINAL 700 OHMS 700 OHMS
NONLINEARITY < 1% OF FULL SCALE NOTE INFANT DUMMY LDOAD CELL
CROSSTALK € 5% OF FULL SCALE THIS LDAD CELL IS UTILIZED = -
WEIGHT - 0.30 LBS. NOMINAL IN THE UPFER NECK, LOWER NECK m £R Mosaw
© AND LUMBAR SPINE OF THE e 2554
C WaAS .40 LBS. 499
INFANT DUMMY, FX AND MX TV PLACE BECTHALE * HE LRFALT PN s
POLARITY WILL CHANGE BASED B| WAS DRG. B-2554 |4s99 H— el T g
ON MOUNTING LOCATION, A | ADD WEIGHT SPEC |iesse T i
ERT A. DENTON, INC. [proee,
ITH REVIZIN DATE POCHESTER HILLE, WBOHiThii
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Customer VRTC
20010620-0250

Last Sens: 1. 371E-1, Change: 1.73
Next cal date:  1/14/2003

Calibration Certificate

Deocument number: S255

Description: WRTC - Acceleremetar
Manufacturer: ENDEVCO
Model Number. 7254C-2KLC-2-240
Serial Number: P161584

0.1395mVig @ 100Hz, 10g pk

Input Resistance (ochms): S22.73
Qutput Resistance (ohms), 52262

ZMO (mV): 78787

Resonance Frequency (Hz). 27825

Mates Excitation: 10.0 V
o FREQUENCY RESPOMNSE
50 50dB
40
30 Ll
[\
\
20 '/ 20dB
?
10 /
] . . = W-{.JH"’-‘ NB
-10
-20
230 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
+— dB

Endevea, a division of Megg, located at 30700 Ranche Viejo Road, San Juan Capistrano, CA, certifies that the above nstrument was tested using comparison calibrations per ANSI 52.2
using Endevco IMEB3SY. This calibration is traceable to the Naticnal Institute of Standards and Technology and is in accordance with ANSKYNCSL Z540-1-1884 (MIL-3TD 458624).

onsole serial number,  ACZT
MIST fraceabllity #: 822262802-00
Equipment used. 2901
Test definition:  FINAL

EDxxs Rev x_sg

Uncertainty estimate (86% confidence, k=2)

#-11%
+-50%
+-1.5%
w259
+i- 4.0 %

100.0 Hz Sensitivity
10.0t0 20.0 Hz
20.0 to 2000.0 Hz

P KRAMP
2000.0 to 10000.0 Hz

Date; 1/14/2002

100000 to 200000 Hz

This cedficate shall not be feprodiced, sxcapt sn full, withaut e whfben apamval af Efdaved
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H o>

Customer. VRTC

Last Sens: 1.459E-1, Change: 1.64

20010620-0250

Calibration Certificate

Document numbar: 938

Description: WRTC - Accelerometer Input Resistance (chms): 485.21

Manufacturer: ENDEVCO (nspit Resistance johms).  485.33

Model Number  7264C-2KLG-2-240 ZIMO (mV); -5.984
Serial Number:  P16428 Resonance Frequency (Hz). 28084

0.1483mVg @ 100Hz, 10g pk

Mext cal date:  1/14/2003
MNotes: Excitation: 10.0 V
oy, FREQUENCY RESPONSE
50 5048
40
30
20 ¥ 0B
" /
r*"r’ﬁ
g - e e = e A 0dB
-10
-20
=30 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—a—dB

Eruiw_m. a division of Meggitt, located at 30700 Rancho Viejo Road, San Juan Capisirano, CA, certifies that the above instrument was tested using companson calibrations per ANSI 52.2
using Endeveo IMEB357, This calibration is traceable to the National Institute of Standards and Technalogy and is in accordance with ANSUNGSL 2540-1-1984 (MIL-STD 456624},

onsole serial number:
NIST traceability #:
Egquipment used:
Test definition:

EDzn R ¥_ng

ACZT
8227262802-00

FIM&L

Uncertainty estimate (85% confidence, k=2)

#-11% 1000 Hz Sensitivity
+#-50% 10.0to 20.0 Hz
+-15% 20.0to 2000.0 Hz E ndevpo
#-25% 20000t 10000.0 Hz s Transporation Research Center
+-40%  10000.0 to 20000.0 Hz Date: 1/14/2002
This cariihcate shall not b fapraduced, excest in full, withaut the written appraval of Erdevca U

154


Cathy 
154


r-ﬂ_\:,-.l CH:C}I‘?
Hdeoad Z - DowO

Calibration Certificate

Document number, 5946

Customer: VRTC
20010620-0250 i :
Description: VATC - Acceleramater G":pj :iamm {D:M}f ﬁg
Manufacturer: ENDEVCO . "‘“"";g' - o
Model Number:  7264C-2KLG-2-240 e . “::ji -25314
Serial Number 16517 e ol
0.1496 mV/g @ 100Hz, 10g pk
Last Sens: 1.473E-1, Change: 1.6
Mext cal date:  1/14/2003
Motes Excitation: 100V
o% FREQUENCY RESPONSE
50 50dB
40
30 4
&
20 y T 20dB
10 *rf
0 - e L “"'*/ OdB
=10
-20
30 304B
10 100 1000 10000 100000
FREQUENCY IN Hz —=— %, deviation
—»—dB

Endevco, a division of Meggitt, localed at 30700 Rancho Viejo Road, San Juan Capistrano, CA, certifies that the above instrument was tested using comparison calibrations per ANS| 822
using Endeveo IMB8357. This calibration is traceabie to the National Institute of Standards and Technology and is in accordance with ANSI/NCSL Z540-1-1994 (MIL-STD 458624},

ACIZT
82226280200
2901

FINAL

onscle serial number:
NIST traceability #:
Equipment used:
Test dafinition:

Uncertainty estimate (36% confidence, k=2)

+-11% 1000 Hz Sensifivity

+-50% 10010200 Hz By,

+-1.5% 200to 2000.0 Hz P KRAMP
+-25%  2000.0to 100000 Hz

+-40% 100000 to 20000.0 Hz

155
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Endevco
Transponation Research Center
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CreXs #Ho : ' N
Uhaalm < Eal Calibration Certificate

Dacument number:
Customer:  VRTC mank rianber. 5058

2001 0620-0250 Input Resista hms): Z364.8
Description: WRTC - Accelerometer DL Bk (ahine)

Manufacturer: EMDEVCOD
Model Mumber:  7T284-2KMST
Serial Number:  J2T4E7

0.2241mVig @ 100Hz, 10g pk

ZMO (mV): -12.84
Resonance Frequency (Hz). 27885

Last Sens; 2.237E-1, Change: 018
Mext cal date;  1/14/2003
Maotes; Excitation: 10.0 V

o FREQUENCY RESPONSE

S50dE

8 &8 8 8

/ 20dB
10 "'/{
i OdB

o — —— I P
-10
-20
-30 -~30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —— % deviation
—— OB

Endeveo, a division of Megallt, localed at 30700 Rancho Viejo Read, San Juan Capistrano, CA, certifies that the above instrument was tested using comparison calibrations per ANSI 52.2
using Endevco IMBBAST. This calibration is traceable to the Mational Institute of Standards and Technobogy and is in accordance with ANSI/NCSL Z540-1-1994 [MIL-STD 456524,

Uncertainty estimate (86% confidence, k=2)

Conscle serisl number:  AC27 +-11% 1000 Hz Sensiivity
MIST traceability # 822262802-00 +-50% 100to200Hz Endevm
Equipment used: 2501 +H-1.5% 200to 20000 Hz : :
P.KRAMP Transportation Research Center
Test defintion:  FINAL +-25%  2000.0 to 10000.0 Hz Date: 1/1 iz
+/-4.0%  10000.0 to 20000.0 Hz '
EDnun Rev 5_sg This cartificate shall not be reproduced, excapt in full, without the weithen sppravel of Endeves /
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reds; Hoiy
Chesk Y - Rgit Calibration Certificate

Customer VRTC Document number. 5858

Imput Resista hms). 24878
- Description: VRTC - Acceleromiter nput Resistance (chms}

Manufacturer: ENDEVCO
Model Number:  7264-2KMST
Serial Number: AJ4YS

02655 mMvig @ 100Hz, 10g pk

IMG (V) B39
Resonance Frequency {Hz): 23473

Last Sens: 2 645E-1, Change: 0.39
Mext cal date:  1/14/2003

Motes: Excitation: 10.0 W
o, FREQUENCY RESPONSE
50 50dE
40
a0
A
20 gy 20dB
i0 L‘
0 “am L - = = hd e 0dB
=10
-20
30 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz % deviation
o dB

Endevce, a division of Meggitt, located at 30700 Rancho Viejo Road, San Juan Capistrano, A, certifies that the above instrument was tested using comparison calibrations per ANSI 522
using Endevco IMGB35T. This calibration is iraceable to the National Institute of Standards and Technelogy and |s in accordance with ANSINCSL 2540-1-1834 (MIL-3TD 456624)

Uncertainty estimate (86% confidence, k=2)

Consale serial number.  AGZ7 +-11% 1000 Hz Sensitivity i P ./"‘J/,
NIST traceability # 822/262502-00 +-50% 1000c 20.0Hz N Endevco
Equipment used. 2901 +-15% 200t 20000 Hz T ¥
ransportation Research Center
Test definition;  FINAL +-25% 20000 fo 10000.0 Hz

Date: 1142002

J

+-40%  10000.0 to 20000.0 Hz

EDwry Fav 5_ag This eamdcaha shad not be mpodwosd, axceot in full, without the wrigien approval of Erdenca.
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heatk Z-p

Calibration Certificate

Document number,  S541

Customer: VRTC
200106200250 ! )
Descripian: VRTC - Accalerometar Input Resistance (chms): 48168
Manufacturer: ENDEVCO Cutput Resistance (chms): 491 08
Model Number:  7264C-2KLC-2-240 ZMC (mV): -3.173
Serial Number: P17558 Resonance Frequency (Hz): 27054
0.14mVig @ 100Hz, 10g pk
Last Sens: 1.376E-1, Change. 1.62
Mext cal date:  1/14/2003
e Excitation: 10.0 W
% FREQUENCY RESPONSE
50 50dB
40 F
)
30 |
In'll
20 -
?
10 "
0 - 1 o I h,—-*"'j 0dB
-10
-20
T 3048
= L 1000 10000 100000
FREQUENCY IN Hz —=— % daviation
—s— dB

Endeveo, a division of Meggilt, located at 30700 Rancho Viejo Road, San Juan Capistranc, CA, certifies thal the above instrument was tested using comparison calibrations per ANEI 522
using Endevco IMBB357. This calibration is traceable ta the National Instiute of Standards and Technology and is in accordance with ANSINCSL Z540-1-1984 (MIL-STD 456624),

AC2Y

B2 E2802-00
2801

FIMAL

Console serial number;
HIST traceabitity #:
Equipment used:

Test definition:

Elawa Rev x_sg

Uncertainty estimate (96% confidence, k=2)

+#=-1.1% 1000 Hz Senstivity

+H-50% 1000 200Hz B

+-15% 2000 20000 Hz %

+.25% 20000k 100000 Hz FRAME
+-40%  10000.0tc 200000 Hz

Duate: 1/1472002

This certficate shall rot be repioduced, excapt in full, without the writan appeovad of Endeves
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Pelvis X - Rear

Customer VRTC
20010620-0250 Input Resistance (chms): 543,75

Descripion: WRTC - Acceleromater 5 & _
Manufaciurer: ENDEVCO utput Resistance (chms);  545.30
ZMO (mV}. 1056

Model Number:  7284C-2KLC-2-240 . - Sffbias
Serial Mumber: P45858 esonance Frequency (Hz)

0.1461mVig @ 100Hz, 10g pk

Calibration Certificate

Document number; 5942

Last Sens: 1 439E-1, Change: 1.58
Mext cal date; 11472003

Mates: Exefation: 10.0 V
o FREQUENCY RESPONSE
50 S0dB
40 G
f
30 Al
il
20 g 2048
*
10 —
-
0 <. s & el 0dB
-10
=20
a0 3048
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—s— dB

Endevco, a division of Meggitt. located at 30700 Rancho Viejo Road, San Juan Capistrano, CA, certifies that the above instrument was tested using comparison calibrations per ANS| 52.2
using Endeves IMBB3ST, This calibration is traceable to the National Institute of Standards and Technalogy and Is in accordance with ANSIINCSL 2540-1-1994 (MIL-5TD 456624

Uncertainty estimate (35% confidence, k=2)

Console serial number:  AC2T +H-11% 1000 Hz Sensitivity
NIST traceability # 822/262802-00 +-50% 100t 200 Hz E nﬂE"u‘Cﬂ
Equipment used: 2801 AW 00005 H: P KRAMP Transportation Research Center
Test definition: FIMAL +-25% 20000t 10000.0 Hz Diate: 171 4/2002
+L40%  10000.0 to 200000 Hz ’
EDwxs Ray 5 _ag Thiz cartificate shall not be mpoducsd sxcept in il withou! the wetten approval o Endesca "r
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Lrsk: #0017 o
Soluis V- Lo£+  Calibration Certificate

D nt number. 5857
Customer:  VRTG TN

2001 0620-0250 I Resistance (chms): 2684
Descripion.  WATC - Accelerometar P Ll *

Manufacturer. ENDEVCO

ZMO L 1
Model Number  7264-2KMST (e 7.2
Serial Humber JZ7498

0.2795mV/g @ 100Hz, 10g pk

Resonance Frequency (Hz) 25622

Lasi Sens: 2 TESE-1, Change: 0.007
Mext cal date:  1/14/2003

Motes Excitation: 10.0 V
” FREQUENCY RESPONSE
50 50dB
40
30
?
20 2 2048
‘f
10
"J
: ey et o eiie ¢ 048
A0
-20
a0 ~30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —— % deviation
—»— dB

Endeyco, a division of Meggitt, located at 30700 Rancho Viejo Road, San Juan Capistrana, GA, certifies thal the above instrument was tested using comparison calibrations per AMS1 52.2
using Endevea IMBB3ST. This calibration |s fraceabés to the Natlonal Institute of Standards and Technology and is in accordance with ANSI/NCSL 25401 1884 (MIL-STD 456524)

Uncertainty estimate (85% confidence; k=2)

sonsole serial number  ACZ7 +-11% 1000 Hz Sensitivity Nt Ty -
NIST traceabilty # azzrtxzanz-m *x ? g : ; 3.3:: 20.0 r:H By oD ' Endevco
Equipment used: 290 s ‘ s KRAMP Transportation Research Center
Test definition:  FINAL +-25% 20000 o 10000.0 Hz o
Dare: 1142002
+-40%  10000.0 to 20000.0 Hz |
Eluxx Rav ¥_&g This calicass Shall ROl DE reprod Ussd, ssapt bn Tl wAtnoLE tha wettan approyval of Engaveco. \j
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Ce\vis B -k

Customer: VRTGC
20010620-0250 - Input Resistance (ohms): 52762
. VAR - A
RGBSR . VELS -\ nmme gk Oulput Resistance (ohms): 527,76
Manufacturer. EMDEVCO ZMO (mV): 0423
Model Number.  7264C-2KLC-2-240 T [Hz}j 4anes
Serial Number,  P15638 il

0.141mVig @ 100Hz, 10g pk

Calibration Certificate

Document number. S952

Last Sens: 1.410E-1, Change: -0.04
HMext cal date: 111472003

Motes: Excitation: 10.0V
o FREQUENCY RESPONSE
50 5048
40
” 7
20 }-f 20dB
10 ’,i
v
0 . JL T P A aad 0cB
-10
-20
30 ~30dB8
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
4+ dB

Endevco, a division of Meggiti, located at 30700 Rancho Viejo Road, San Juan Capistrane, CA, certifies that the above instrument was tested using comparisen callbrations per ANSI 522
using Endevca IMBE3ST. This calibration |= traceable to the Mational |nstitute of Standards and Technology and | in accordance with ANSIUNCSL Z2540-1-1094 (MIL-5TD 458624

Uncertainty estimate (86% confidence, k=2)

Consale serlal number:  AG2T +-11% 1000 Hz Sensitivity
MIST fraceabilty # B22262802-00 :f- 5.0% m.g lo 200 i-;zH By: Endevco
Ecuipmeni used: 2901 -15% 2000 20000 Hz KRAME Transporation Ressarch Center
Test definition:  FINAL +-25%  2000.0 to 10000.0 Hz

Date: 1/14/2002

J

+-40% 100000 to 20000.0 Hz

EDuxx Rav u_mg This camficabe shall rat be reprodieosd | secept in full, withaut the witen appioyal &f Eadeved
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Ny, EEOL7 _ ‘ _
Lead ed z - Calibration Certificate

sl VR Dacument number: 5964

20010620-0050 ) i i
Descrigtion: WRATC - Accelerometer hexs Bnswiance (o . et

Manufacturer: ENTRAM
Model Number: EGE-TIBQEOJ-2000BF
Serial Number: B8H30-207

0.1994mVig @ 100Hz, 10g pk

ZMO (mV): 15817
Resonance Frequency (Hz): 15489

Last Sens: 1.959E.1, Change: 1.82
Next cal date:  1/14/2003

Mates: Excitation: 10.0
% FREQUENCY RESPONSE
50 50dB
40
30
/ 3
10 . \L /
L 4/ | 4
0 P i PR T i : / OdB
-10
-20
-30 308
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—s— dB

Endn-.-pn. 2 division of Meggitt, located at 30700 Rancho Visja Road, San Juan Capistranc, CA, certifies that the above instrument was tested using comparlsan callbrations par ANSI 52 2
using Endevco IMEB3ST. This calibration is traceable to the National institute of Standards and Technology and i in accordance with ANSUNCSL 2540-1-1994 (MIL-STD 456624),

Uncertainty estimate (96% confidence, k=2)

onsole seral number;  ACZT +#-11% 1000 Hz Sensitivity
NIST traceabilty # B22/282802-00 +-50% 10.0to 200 Hz
Equipment used: 2801 «.15%  20.0to 2000.0 H2 EHUE‘.I'QD
Test definition:  FINAL +-25% 20000 o 100000 Hz Transportation Research Center

+-40% 100000 to 20000.0 Hz Date: 11142002

EDuux Rev u_ag This cartficate snall not be reproduced, ecepl in fUll, wilksu the written approval of Endevca
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TRANSPORTATION RESEARCH CENTER INC.

FRONTAL HEAD DROP TEST

CRABI 12-MONTH 30-JAN-02
TRC INC. TEST NO: 017CO1HF1 572R SNO17 HEAD DROP CAL 01
I I | I
t TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | | |
| TEMPERATURE | 18.9-25.6 DEG. € | 21.7 DEG. € I
I I | I
| RELATIVE HUMIDITY | 10 - 70 % |  50.0 % |
| | | |
| PEAK RESULTANT ACCELERATION| 100 - 120 G | 103.35 G |
| | I I
| PEAK LATERAL ACCELERATION | 15 G MAX | 2.21. G I
I | 1 |
| IS ACCELERATION CURVE | | |
| UNIMODAL? (=< 17%) | YES | YES ( 9% ) |
TEST MEETS SPECIFICATIONS
TECHNICIAN e RUN NUMBER: 013002.0749;2
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PART 572R CRABI FRONTAL HEAD DROP CALIBRATION
HERD ACCELERATION X AXIS

19 TRC TEST NUMBER: @17C@1HF1 572R SNB17 HEAD OROP CAL @1 RUN NUMBER: @813@@2 B758;2

-3 —-

(G)

ACCELERATION

_89 "5

=120 —

-10 9 28 47 66 85 104 123 142 161 180 200

TIME (MS X 18°1) .
CHANNEL © HEDXG FILTER: CH. CLASS 1006 PEAK DATA: 714 G B 17 .12 NS; -71.29 C @ 5.92 NS
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PART 572R CRABI FRONTAL HEAD DROP CALIBRATION
HEAD ACCELERATION Y AXIS

3n TRC TEST NUMBER: @17CB1HF1 572R SNB17 HEAD DROP CAL 01 RUN NUMBER: 013082 B750;?
60 |—
30—
2
=
-
: @ .
<L
&
Ll
A
L
,
{ i |
«T
_38 R
ey SEEC
i | | | | | |
-10 @ 10 20 30 40 50 60 70 80 34 100
TIME (MS X 10-1) :
CHANNEL : HEDYG FILTER: CH. CLASS 1000 PEAK DATA: 2. 21 G @ 3. BB MS;, -8.79 G & 3.20 MS
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PART S572R CRABI FRONTAL HEAD DROP CALIBRATION
HEAD ACCELERATION Z AXIS

150 TRC TEST NUMBER: B17CBIHF1 572R SNB17 HEAD DROP CAL 81 RUN NUMBER: B13082 8750 ;72
120 —-
96 —
5
=
L]
— 60 —
&
2
o
<L
30 —-
0 | S————
. | | | | | | |
-18 9 28 47 66 85 104 123 142 161 184 2008
TIME (MS % 18°1) :
CHANNEL = HEDZG FILTER: CH. CLASS 1p0@ PEAK DATA: 74.91 C & 5 36 MS; -6.41 G € 16.72 MS
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PART S72R CRABI FRONTAL HEAD DROP CALIBRATION
HEAD RESULTANT ACCELERATION

150 TRC TEST NUMBER: 817CBIHF1 S572R SNB17 HEAD DROP CAL @1 RUN NUMBER: 013082 8758;2

120 —-

]

(G

ACCELERATION

38 —-

26 l | | | | |
-10 3 28 47 66 85 104 123 142 161 180 209

TIME (MS X 18-1)
CHANNEL - HEDRG FILTER: CH. CLASS 1006 PEAK DATA: 163 .36 G 8 5.44 MS; 0.81 G @ -0.808 MS
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TRANSPORTATION RESEARCH CENTER INC.

REAR HEAD DROP TEST

CRABI 12-MONTH 30-JAN-02
TRC INC. TEST NO: 017CO1HR1 572R SNO17 HEAD DROP CAL 01
I I | I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
I | I I
| RELATIVE HUMIDITY | 10 - 70 % | 51.0 % |
I | | |
| PEAK RESULTANT ACCELERATION| 55 - 71 G | 70.01 G |
I | I I
| PEAK LATERAL ACCELERATION | 15 G MAX | =2 .24 G |
I | I |
| IS ACCELERATION CURVE | | |
| UNIMODAL? ( <= 17% ) | YES I YES ( 12% ) |

TEST MEETS SPECIFICATIONS

TECHNICIAN %4/ ;agﬁfkif/ RUN NUMBER: 013002.0813;1
7
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PART 572R CRABI REAR HEAD DROP CALIBRATION
HEAD ACCELERATION X AXIS

150 TRC TEST NUMBER: @17CB1HR1 5T72R SNB17 HEAD OROP CaL 01 RUN NUMBER:@ 013082 B819;1
120 —-
98 —-
<
_—
o
il 608 —
<T
o
L
|
L
[}
=z
30 —
‘\x._,__f"_'__
-18 9 28 47 66 85 104 123 142 161 184 200
TIME (MS X 18-1)
CHANNEL : HEDXG FILTER: CH. CLASS 1p06@ PEAK DATRA: 69.98 C @ 6 .56 MS; -4 .42 GC e 17 .12 MS

169


Cathy 
169


34

60

30

)

(G

ACCELERATION

-9

-6@

-90

TRC

TEST

PART 572R CRABI REAR HEAD DROP CALIBRATION

NUMBER: B17C@1HR1

HEAD ACCELERATION Y AXIS

572R SNB17 HEAD DROP CAL @1 RUN NUMBER: 913042 88191

| | |

-10

CHANNEL : HEDYG

2 10 20

FILTER: CH. CLASS 1000

30 40 S50 60 70 1% 90 108

TIME (MS X 1@8-1) :
PEAK DATA- @ 35 G @ | 44 MS;, -2.25 G B 6.36 MS
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PART 372R CRABI REAR HEAD DROP CALIBRATION
HERD ARCCELERATION Z AXIS

99 TRC TEST NUMBER: B17CB1HR1 972R SNB17 HEAD DROP CAL 81 RUN NUMBER:@ @138@2 B819;1
68 — -
38—
= g
= \-\_
=
BT i
|
{ ]
b
_3@ —
_89 I
_98 I
-10 9 28 47 66 85 104 123 142 161 184 2008
TIME (MS X 10-1) '
CHANNEL : HEDZG FILTER: CH. CLASS 1000 PERK DATA: 15.21 G @ 13 76 NS, -B. 61 G & 28 8@ MS
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150

120

9@

(G)

64

ACCELERATION

30

=30

PART 572R CRABI REAR HEAD DROP CALIBRATION

HERD RESULTANT ACCELERATION

TRC TEST NUMBER: @17C@1HR1 972R SNB17 HEAD DROP CAL 81 RUN NUMBER: 813082 .0819,1
NS
3 28 47

-10

CHANNEL : HEDRG FILTER: CH. CLASS 1000

66 85 104 123 142 161 180 200

TIME (MS X 1@8°1)
PEAK DATA: 70.02 G e .06 M5, @ 83 G @ -8 .56 NS
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST

CRABI 12-MONTH 30-JAN-02
TRC INC. TEST NO: 017CO1NF1 572R SNO17 NECK FLEX CALO1
[ TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | I I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
I I | |
| RELATIVE HUMIDITY | 10 - 70 % |  30.0 % |
| I | I
| IMPACT VELOCITY | 5.1 -5.3 M/S | 5.25 M/S
| | 10 MS | 1.6 - 2.3 G | 1.95 M/S |
|  INTEGRATED = =------mmcmecmmmmcmmmceme—ee———————————————— e
| PENDULUM | 20 MS | 3.4 - 4.2 M/S | 3.84 M/S |
| VELOCITY = = - me e e e e e o
| | 25 ¥MS | 4.3 - 5.2 M/S | 4.78 M/S |
| PEAK D-PLANE | | I
| ROTATION | 75 - 86 DEG. |  79.59 DEG. |
| PEAK MOMENT DURING I | |
| ROTATION INTERVAL | 36 - 45 NM | 38.57 NM |
| POSITIVE MOMENT DECAY TIME | | |
|TO 5 NM LEVEL | 60 - 80 MS | 75.20 MS |

S ————— e e ettt ]

TEST MEETS SPECIFICATIDNS

-
TECHNICIAN 7 {//, RUN NUMBER: 013102.0644;4
ri
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PART 572R CRABI NECK FLEXION CALIBRATION
PENDULUR DECELERATION

400 TRC TEST NUMBER: B17CBINF1 S72R SNB17 NECK FLEX CAL®@! RUN NUMBER: 813182 8646 ;4

320 —-
T 240 — -
=
=G
=
_ 160 —-
o
—_
<
o
L
T
=] B8O —-
w
<

@ /\f\\/\ P i e e g e T
\/V L s
. | | | | | |
-28 a 2@ 49 6@ 80 1600 120 140 168 180 200
TIME ([MS)

CHANNEL : PENXG FILTER: CH. CLASS 18@ PEAK DATA: 25 .33 C @ 9.20 MS;, -4 13 G € 37.52 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
PENDULUM INTEGRATED VELOCITY

y5g TRC TEST NUMBER: 817C@INF! 572R SN@17 NECK FLEX CAL@1 RUN NUMBER: 813182 86464
138 —-
2 90 —-
S
>
o
= 60 |—-
}-
|_
o
o .38 —-
=
0
55 | | |
-20 ) 20 49 60 80 100 120 {40 160 180 200
TIME (MS)

JHANNEL © PENXVI

FILTER: CH. CLASS 180

PEAK DATA: 6.21 MsS @ 200 B0 MS, -8 B1 M/S @ -B 24 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
ROTATION ABOUT BASE OF NECK

120 TRC TEST NUMBER: @17C@INF1 972R SN@B17 NECK FLEX CAL®1 RUN NUMBER: 013182 0646 ;4
9 —
68 — -
o B
o . : : : ;
-—
- /_\
ﬁ \
-3 +—
- | l 1 | 1
-20 8 20 40 60 80 100 120 140 160 180 2040
TIME [MS) '
CHANNEL : BETA FILTER: CH. CLASS 68 PEAK DATA: 20 J2 o @ 55.28 MS;, -17.15 o B 193 68 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
ROTATION ABOUT OCCIPITAL CONDYLE

12 TRC TEST NUMBER: 817CBINF1 S72R_SNB17 NECK FLEX CAL®! RUN NUMBER 013182 06464
90 |— -
60 |—
L 38—
—J
[
=
<T
@
=30 }—7
60 | | | |
-20 0 20 40 60 80 100 120 148 160 18@ 200
TIME  (MS) -
CHANNEL : THETA FILTER: CH. CLASS 6@ PEAK DATA: 59 27 © @ 54 .96 MS; -67 .33 © & 194 72 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
TOTAL ROTATION

120 TRC TEST NUMBER: B17CBINFI 572R SN@17 NECK FLEX CAL@1 RUN NUMBER: @131@2 .P646;4

9B, [

e

(9)

ANGLE

) -

_68 |
-20 @ 20 40 60 80 100 120 140 160 184 20¢€
TIME [MS)

CHANNEL - TOTAN FILTER: CH. CLASS 69 PEAK DATA: 79.59 © @ 55 04 MS; -84.48 o 8 194 56 M5
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PART 572R CRABI NECK FLEXION CALIBRATION
NECK FORCE X AXIS

op TRC_TEST NUMBER: B17CRINF1 S72R SN@17 NECK FLEX CALO1 RUN NUMBER 813182 06464
i |
2 N
®
-
= 40—
L
3
e
{ ]
Li
_89 I —
I femsi
5 | | | L l | |
o 2 20 40 50 80 100 120 140 160 180 200
TIME  (MS)
CHANNEL - NEKXF FILTER: CH. CLASS 1008 PEAK DATA: 127 43 N @ 192 80 MS, -590 21 N @ 51 36 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
NECK MOMENT Y AXIS

160 TRC TEST NUMBER: B17CRINF1 S572R SNB17 NECK FLEX CAL®1 RUN NUMBER: 913182 8646 ;4
120 —-
8a — -
=
-
46 — -
L
=
o
o
o
—
a
__‘_“\‘/f‘m\H_#,ff
-4 — .
o | | | l | |
-20 @ 20 4P 60 30 168 120 148 168 184 208
TIME [MS)
CHANNEL : NEKYM FILTER: CH. CLASS 690 PEAK DATA: 35 23 N-M @ 50 16 M5, -11 19 NM @ 12 88 MS
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PART 572R CRABI NECK FLEXION CALIBRATION
MOMENT ABOUT OCCIPITAL CONDYLE

160 TRC TEST NUMBER: @17CBINF1 572R SN@17 NECK FLEX CAL@1 RUN NUMBER: 813182 86464
12 —-
88 —
=
=
48 — -
L
=
=
@
=1
—
@
_W
Y ——
. | | | |
-20 @ 28 40 60 80 108 120 140 160 184@ 200
TIME (MS) :
CHANNEL - NEKOM FILTER: CH. CLASS 660 PEAK DATA: 38 57 N-M @ S@.16 MS; -11.50 N-M B 198 .48 NS
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PART 572R CRABI NECK FLEXION CALIBRATION
TOTAL ROTATION VS OCCIPITAL CONDYLAR MOMENT

100 TRC TEST NUMBER: B17CBINF1 S72R SN@17 NECK FLEX CAL®! RUN NUMBER: 813182 B646;4
88 — -
68 — -
=
=
40 |—
Ly
—.
e |
S
—
20 —
a | //z
5 | | | |
-30 -13 @ 15 30 45 60 75 90 185 120 135
ANGLE (°) '
CHANNEL © TOTAN FILTER: CH.  CLASS 68 PEAK DATA: 79.59 ¢ @ 55.84 MS;, -84 48 o B 194 56 NS
NEKOM CH. CLASS 600 38 57 N-me 58.16 NS, -11.50 N-M B 196.4@ NS
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST

CRABI 12-MONTH 31-JAN-02
TRC INC. TEST NO: 017CO1INE1 572R SNO17 NECK EXT. CALO1
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I | |
| TEMPERATURE | 20.6-22.2 DEG. ¢ | 21.1 DEG. C
I I I |
| RELATIVE HUMIDITY | 10 - 70 % | 30.0 % |
I I | |
| IMPACT VELOCITY | 2.4 - 2.6 M/S | 2.59 M/S |
| | 6 MS | 0.8 -1.26G | 0.82 M/S |
| INTEGRATED =  =---mmmecm e e e
| PENDULUM | 10 S | 1.5 - 2.1 M/S | 1.53 M/S |
|  VELOCITY = = —;mem e mmmmmmmmmmmmm e o e e e mmmm e e m o
| | 14 S | 2.2 - 2.9 M/S | 2.25 M/S |
| PEAK D-PLANE | | |
| ROTATION | 80 - 92 DEG. |  87.35 DEG. |
| PEAK MOMENT DURING | | |
| ROTATION ITNERVAL | -12 / -23 NM | -19.77 NM 1
| POSITIVE MOMENT DECAY TIME | | I
|TO -5 NM LEVEL | 76 - 90 MS | 82.40 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN {?;521fﬁjég;éaf/ RUN NUMBER: 013102.0714;1

= 7
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PART 572R CRABI NECK EXTENSION CALIBRATION
PENDULUN DECELERATION

390 TRC TEST NUMBER: @17CBINE1 972R SNB17 NECK EXT. CAL®1 RUN NUMBER: @131@2 B717;1
240 — -
T 180 — -
=
>
=2
_ 120 —.
)
—
<L
(o g
L
el
&S 60 —-
(45
<T
g A 2\ JAN SN
. | | | | | | | | |
-20 8 2@ 49 31% 80 106 128 140 160 1840 200
TIME (MS)
CHANNEL : PENXG FILTER: CH. CLASS 1880 PEAK DATA: 21 37 G @ 18.40 MS; -2 14 C B 64 72 MS
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PART 572R CRABI NECK EXTENSION CALIBRATION
INTEGRATED PENDULUM VELOCITY

100 TRC TEST NUMBER: @17CBINET 572R SN@17 NECK EXT . CAL@! RUN NUMBER: 013182 .8717;1
88 — -
o 6@ — -
=
>
<
= 40 — -
- > :
— /_’V—’_’__—_
; i '
o
w20 }—-
o
20 1 |
-20 @ 28 40 60 80 100 128 140 160 180 200
TIME (MS)
CHANNEL : PENXVI FILTER: CH. CLASS 180 PEAK DATA: 3 21 M/S B 200.0@ MS; -0 01 M/S € -12.24 NS
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PART 572R CRABI NECK EXTENSION CALIBRATION
ROTATION ABOUT BASE OF NECK

100 TRC TEST NUMBER: B17CRINE1 972R SN@17 NECK EXT. CAL®I RUN NUMBER: ©13182 0717;1
80 —
68 —
Lo4e —
o
=
<T
28 |—:
)
\\\q
N | L |
-20 @ 2@ 40 60 80 100 120 140 166 186 260
TIME (MS)
CHANNEL : BETA FILTER: CH. CLASS 60 PEAK DATA: 19.25 ° @ 75 20 MS; -3.85 © @ 200 @8 MS
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PART S572R CRABI NECK EXTENSION CALIBRATION
ROTATION ABOUT QCCIPITAL CONDYLE

1gg TRC TEST NUMBER: @17CBINE1 S72R SNB17 NECK EXT. CALO1 RUN NUMBER: 013162 B717;1
80 |— -
60 |— -
L 4e—.
=
(o)
=
<T
20 —
0
-20 g 20 40 60 80 100 120 149 160 188 200
TIME [MS) |
CHANNEL : THETA FILTER: CH. CLASS 68 PEAK DATA: 68 11 o @ 74 48 MS; -14 B3 o @ 2008 08 MS
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PART 572R CRABI NECK EXTENSION CALIBRATION
TOTAL ROTATION

190 TRC TEST NUMBER: @17CBINE! 972R SNB17 NECK EXT. CAL@1 RUN NUMBER: 913182 87171

g8 —-

68 —-

(°)

40 —.

ANGLE

. | | | |
28—29 @ 20 48 60 80 100 120 140 160 180 208

TIME (MS)
CHANNEL : TOTAN FILTER: CH. CLASS 69 PEAK DATA: 87 36 o @ 74 .80 NS; -18.49 ° B 2008 .08 M5
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PART 572R CRABI NECK EXTENSION CALIBRATION
NECK FORCE X AXIS

100 TRC TEST NUMBER: B17CBINE1 572R SNB17 NECK EXT. CAL®1 RUN NUMBER: 013182 B8717;1
80 —
68 —
=
>C
= 40 |—.
L
[ |
o
[ ]
L
20 +—-
559 | | | i l |
-20 @ 28 4D 60 8@ 100 120 140 160 184 2008
TIME [MS)
CHANNEL : NEKXF FILTER: CH. CLASS 1000 PEAK DATA:- 237 55 N B 7@ .48 MS, -74 92 N @ 30 64 MS
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PART 572R CRABI NECK EXTENSION CALIBRATION
NECK MOMENT Y AXIS

2@ TRC TEST NUMBER: 817CBINE1 572R SNB17 NECK EXT. CAL@1 RUN NUMBER: 0813182.8717;1
i
B ; __——//ﬁ//
=
S
- ) E—
L
i
=2
ac
(o
=
-20 —-
-30 —-
A | | |
-20 a 2@ 40 60 80 100 120 140 160 18@ 200
TIME (MS)
CHANNEL : NEKYHN FILTER: CH. CLASS 600 PEAK DATA: 7.81 N-M @ 13 84 MS; -18 43 N-M @ 68 .96 MS
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PART S72R CRABI NECK EXTENSION CALIBRATION
MOMENT ABOUT OCCIPITAL CONDYLE

28 TRC TEST NUMBER: B17CRINE1 S72R SN@17 NECK EXT. CAL®! RUN NUMBER: 0813182 B717;1
10 —
e //\ /
-
=
-18 —-
L
e
o
o
(am |
-
_28 I
_36 —
i | | |
-20 (! 20 48 60 8o 100 120 140 160 184 200
TIME EMS)
CHANNEL : NEKOM FILTER: CH. CLASS 6@@ PEAK DATA: 6.92 N-Mm@ 13 84 MS; -19 77 N-Mn @ 69 B4 NS
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PART S72R CRABI NECK EXTENSION CALIBRATION
TOTAL ROTATION YS OCCIPITAL CONDYLAR MOMENT

20 TRC TEST NUMBER: @17CBINE1 S572R SNB17 NECK EXT CALBI RUN NUMBER: @13182 B717;1
o b—- . . .. i W o & % s
@ q“‘r?[/fﬁ\\\ii::r\“x
=
=
<ff -
L
=3
L
o
=
_28 o
-39 —
4 | | | |
-30 =15 A 15 30 45 (&1/] 75 80 185 120 1.35
ANGLE (°) -
CHANNEL : TOTAN FILTER: CH. CLASS 60 PEAK DATA: 87 .36 © 8 74 80 MS, -18 49 o g 2008 0@ MS
NEKOM CH. CLASS 6B 5. 82 N-M@ 13 84 MS; -19.77T N-M B 63.84 NS
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
CRABI 12 -MONTH 31-JAN-02

TRC INC. TEST NO: 017CO1TH1 572R SNO17 THORAX CAL 01

S S S M W R M W M M S S S S S S S S WS S N S -

TEST PARAMETER | SPECIFICATION TEST RESULTS
| | | |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C |
| | | |
|RELATIVE HUMIDITY | 10 - 70 %« | 33.0 % |
| | | |
| PENDULUM VELOCITY | 4.90 - 5.10 M/S | 4.91 M/S |
| I | I
|MAXIMUM RESISTIVE FORCE | 1514 - 1796 N | 1527. N |

P ————— e e i I i e

TEST MEETS SPECIFICATIONS

TECHNICIAN %’i 2 ’ZZ RUN NUMBER: 013102.0913;1
r
’ 193
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PART 572R CRABI THORAX IMPACT TEST
PENDULUM DECELERATION
TRC TEST NUMBER: @17C@1THI ST2R SNB17 THORAX CAL @1 RUN NUMBER: 013182 08315;1

100

88

(G)

ACCELERATION

20 —-

» | | | |
-10 @ 10 20 30 40 50 60 70 80 90 108

TIME (MS)
CHANNEL : PENXG FILTER: CH. CLASS 18@ PEAK DATA: 54.51 G € 992 MS; -0.87 C & 58 56 MS
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208

160

120

(N X 101)

8a

FORCE

40

-4@

PART S72R CRABI THORAX I[MPACT TEST
PENDULUM FORCE

-10

TRC TEST NUMBER: @17CBiTHI 572R SNB17 THORAX CAL @1 RUN NUMBER: 9131082 .8915;1
@ 1@ 20 30 40 50 60 70 80 30 108
TIME ([MS)

CHANNEL : PENXF

FILTER: CH. CLASS 180

195

PEAK DATA: 1527 68 N B 9.92 MS, -2.85 N @ 58 56 MS
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SECTION 14

TEST EQUIPMENT AND INSTRUMENTATION CALIBRATION

196



CERTIFICATION INSTRUMENTATION

Instrument Certification Test Cdlibration Date Due Date

Slide Potentiometer Neck Pendulum 3/02 9/02
Oceanside Mfg. Co.

Model LCP 20-50

2.0 inchestravel, 10,000 ohms

C.G. Head Potentiometer Neck Pendulum 3/02 9/02
Oceanside Mfg. Co.

Modd SP 221

Seria HNR2

10K, linearity = 1.5%

C.G. Pendulum Potentiometer Neck Pendulum 3/02 9/02
Oceanside Mfg. Co.

Modd SP 221

Saial HNR1

10K, linearity = 1.5%

Bourns Potentiometer Lumbar Spine Flexion 5/02 11/02
Mode 3520S--1-502
5K +/-, linearity = 0.3%

Transducer Inc. Lumbar Spine Flexion 2/02 6/02
Load Cell SN 20051, 50#
Lebow Lumbar Spine Flexion 6/02 12/02
Load Cdl Modd 3397-100
SN 11564
Endevco Acceerometers
S/N AC-A183 Neck Pendulum (ATD) 12/01 6/02
+/- .075% Accuracy 6/02 12/02
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CERTIFICATION INSTRUMENTATION (cont'd)

Instrument

Chatillon 20 Pound Gauge
+/- 8 0z. Accuracy

Chatillon 40 Pound Gauge
+/- 1% Accuracy

Belt Tenson Gauge,
+/- 11b.

Force Gauge, Chatillon
Model DPTH 250

Wesather Measure Cord
Temp. & Humidity Recorder
SN 1545

+/- 3% Accuracy

Pot. #6 CIC Linear Potentiometer
(Foam Certification)

Load Cdll for Foam
SN 72952
+/- .10% Accuracy

Load Cell, Lap Belt North
Sensotec SN 283076
+/- 1.32 Ibs. Accuracy

Load Cell, Lap Belt South
Sensotec /N 288386
+/- 1.32 |bs. Accuracy

Dillon Force Gauge
Mode E Serial # 4346 50#

Certification Test
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Cdlibration Date

2/02

2/02

2/02

2/02

6/01

2/02

2/02

5/02

5/02

3/02

Due Date

8/02

8/02

8/02

8/02

7/02

8/02

8/02

11/02

11/02

9/02



SECTION 15

AVI FILES
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